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To The Public. 



Although this Catalogue is for the years 1 896- 1 898, its statements 
and calendar also apply to 1 898- 1899 and 1 899-1 900. 

The Catalogue does not follow entirely the usual form of such a pub- 
lication, since the Secretary has endeavored to answer in it all questions 
that have been asked concerning the institution for nearly eleven years. 
Hence, all persons seeking information concerning this College are 
requested to look in the table of contents for the title under which the 
subject of their inquiry naturally falls, and then read carefully the state- 
ments thus found. 

If the desired information can not be found, application should then 
be made to the President in person or by letter, stating what points are 
not understood, or upon what subject information is desired. Experi- 
ence, however, has shown that for the past four years hardly any ques- 
tions have been asked, that have not been answered in thi:. catalogue 
more fully than is possible in a letter. 

All requests for Catalogues, for information concerning all matters 
relating to the Course of Study, Admission Qualitications, Blank Cer- 
tificates, and in short, for anything relating to the educational side of 
the College should invariably be addressed to the President, while all 
communications concerning purchases and bills should be addressed to 
the purchasing agent of the College, or, in certain cases, to heads of 
departments seeking information concerning material to be used in their 
work. 

All parties writing f op catalogues or information, are particularly 
requested to see that their names and addresses are legibly written and 
accurately stated, for however familiar any one may be with his own sig- 
nature the party to whom application is made for the catalogue is not 
usually acquainted with it. Very frequently catalogues and letters mailed 
from the college are returned because the party asking for them gave a 
deficient or incorrect address. Any one who fails to receive within a 
reasonable time an answer to his request, or inquiry, should write again, 
as all communicsitions which reach the President receive prompt atten- 
tion, and the catalogue, or information desired, is forwarded at once. 
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nish material indispensable for the proper teaching of these branches of 
knowledge; mechanical and electrical engineering can be most advan- 
tageously studied only in a locality containing machine works, man- 
ufactures, mills, lighting and power plants; and civil engineering can 
be most thoroughly acquired in a school which has in its immediate 
vicinity numerous examples of modern constructions in the form of 
bridges, railways and their appurtenances, large buildings and establish- 
ments which design and produce' the material for them. Similarly, 
mining engineering can be most efficiently taught only in a district con- 
taining numerous mines which are worked on the largest scale and in 
which scientific and economical considerations are given full sway. 

From this point of view the Michigan College of Mines, has, more 
than any other school of mines in America, been fortunate in its loca- 
tion. Within a radius of eleven miles from its doors are situated seveal 
of the largest, deepest and most successful mines in the world. The 
most powerful and stupendous machinery ever employed in mining is 
here in constant use and always open to the inspection of the student. 
The aggregate horse power of the engines used by only two of these 
minino^ companies exceeds the grand total of all the engines used in the 
gold and silver mines in the United States in the halcyon days of 1889; 
or far more than double all those employed in the grandest spectacle 
this earth has ever seen — the World's Columbian Exposition in 1893. 

The mines of the Marquette, Menominee and Gogebic iron ranges are 
within a few hours' ride of the College, and furnish a most efficient 
means of illustrating a large part of its teachings. The output of the 
various mines and other mineral industries in the Upper Peninsula is so 
enormous that its yearly value is about ;5570, 000,000, and places Michigan 
among the States of the Union, second only to Pennsylvania in the value 
of its mineral products. 

The further development of this vast industry requires men who are 
thoroughly trained for this special work, and to meet this requirement 
the Michigan College of Mines was established. It was fortunate for the 
College that its Founders realized at the start that, to fulfill its mission, 
it must not, as is so frequently and unfortunately done, waste its ener- 
gies in the vain attempt to teach branches foreign to the object of the 
institution, and which were already well taught by other schools main- 
tained by the State. In consequence they determined that this College 
should confine its attention wholly to mining and the subjects relating 
thereto: hence the course is designed to teach the student to conduct 
explorations in the forest and field; to distinguish the useful minerals 
and rocks; to understand the geological principles that govern the form- 
ation and association of useful mineral products, and to determine 
approximately their values; to study ores, building stones, limes, mortars, 
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position by hard work and true merit, if those for whose benefit it was 
established will do their duty toward it. 

The number of new students who entered, the total enrollment, and 
the number of graduates sent out for each year of the existence of the 
College, are as follows: 



Year.. 



New students 23 



Total attendance 
Graduates 
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These students were from twenty-four different States of the Union 
and from the following foreign countries: Canada, Cuba, England, 
Germany, Japan, Mexico, New Brunswick, Peru and the South African 
Republic. The large majority of the students came from Michigan, as 
would naturally be expected from the magnitude of the mining interests 
of our State. 

The Legislature has made for the College appropriations as follows: 



Total. 



Cu r r e n t ex- 
penses 

Building and 
Equipment. 



1885. 


1887. 


1889. 


I89I. 


1893- 


1895. 


1897. 


$25,000 


$17,500 
75,000 


$14,000 

60,000 


$57,600 
15,000 


$75,000 
35,000 


$80,000 


$80,000 
5,000 



$379,100 

190,000 



Through the exercise of rigid economy in the use of its funds the 
institution has saved and put into equipment much of the money intended 
for current expenses, and so well has this been done that the average 
annual expense per student since the College was established has been 
somewhat less than ;?400.oo. No other leading school has ever been 
able to do work of equal grade for so small a sum. 
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Administration $ 494 25 

Buildings 98,850 56 

Chemistry 10,388 00 

Civil Engineering 5,628 50 

Drawing 1,804 00 

Electrical Engineering 5,089 00 

Heating and Lighting. .... 10,475 00 

Geology 5,960 28 

Grounds and Water Supply 23,213 17 

Library : 3i»i93 84 

Mathematics 247 25 

Mechanical Engineering 17,323 00 

Metallurgy 2,285 00 

Mineralogy 17,190 92 

Mining Engineering •. 3,154 00 

Ore Dressing 5,000 00 

Physics 12,640 56 

Supplies 825 00 

Total $251,762 33 
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BOARD OF CONTROL OF THE MICHIGAN COLLEGE 
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TERM EXPIRES. 

Hon. Jay Abel Hubbell, Houghton June 9, 1899 

Hon. Thomas Bree Dunstan, Hancock June 9, 1899 

Hon. John Monroe Longyear, Marquette June 9, 1 901 

Alfred Kidder, Marquette June 9, 1901 

William Kelly, Vulcan June 9, 1903 

Elbridge G. Brown, Calumet June 9, 1903 



OFFICERS OF THE BOARD OF CONTROL. 



President of the Board of Control, 
Hon. THOMAS BREE DUNSTAN. 

President of the Michigan College of Mines, 
MARSHMAN EDWARD WADSWORTH. 

Secretary of the Board of Control and Treasurer 

OF THE College, 

ALLEN FORSYTH REES. 



OFFICERS OF THE MICHIGAN COLLEGE OF MINES. 

1896-1897. 



Marshman Edward Wadsworth, A.B., A.M., (Bowdoin College), 

A.M., Ph.D. (Harvard University), 

President. 

Professor of Mineralogy, Petrography and Geology. 

George Augustus Koenig, M.E. (Polytechnikum, Karlsruhe), 
A.M., Ph.D. (University of Heidelberg), 
Professor of Chemistry and Metallargy. 

Frederick William Sperr, E.M. (Ohio State University), 
Professor of Civil and Mining Engineering. 

Edgar Kidwell, A.B., A.M., Ph.D. (Georgetown University), 

M.E. (University of Pennsylvania), 

Professor of Mechanical and Electrical Engineering. 

Fred Walter McNair, S.B. (University of Wisconsin), 
Professor of Mathematics and Physics. 

Arthur Edmund Seaman, S.B. (Michigan College of Mines), 
Assistant Professor of Mineralogy and Geology. 

Carlton Franklin Moore, E.M. (Michigan College of Mines), 
Instructor in Mechanical Engineering and Drawing. 

Miss Frances Hanna. 
Librarian and Secretary. 

James Wilson Shields, 
Instructor in the Machine Shop. 

George Wass, 
Instructor in the Pattern Shop. 

Louis Martin Hardenburgh, A.B. (Hillsdale College), E.M. 

(Michigan College of Mines), 
Instructor in Chemistry. 

James Fisher, E.M. (Michigan College of Mines), 

Instructor in Mathematics and Physics. 
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William John Sutton, 
Instructor in Mineralogy and Geology. 

John Knox, Jr., 
Instructor in Physics. 

Albert Joseph Houle, E.M. (Michigan College of Mines), 
Instructor in Surveying and Mining. 

Nathan Sanford Osborne, 
Assistant in Physics. 

Henry Gibbs, 
Supply Clerk, and Janitor of Science Hall. 

Miss Kate Killian, 
Stenogragher and Typewriter. 

Patrick Robert Dillon, 
Engineer and Janitor of Engineering Hall. 

John Brimacombe, 
Janitor's Assistant. 

Herman Rumpf. 
Engineer's Assistant 



OFFICERS OF THE MICHIGAN COLLEGE OF MINES, 

1897-1898. 



Marshman Edward Wadsworth, A.B., A.M., (Bowdoin College), 

A.M., Ph.D. (Harvard University), 

President. 

Professor of Mineralogy, Petrography and Geology. 

George Augustus Koenig, M.E., (Polytechnikum, Karlsrhue), 

A.M., Ph.D., University of Heidelberg), 

Professor of Chemistry and Metallurgy. 

Frederick William Sperr, E.M., (Ohio State University), 
Professor of Civil and Mining Engineering. 

♦Edgar Kidwell, A.B., A.M., Ph.D., (Georgetown University), 

M.E. (University of Pennsylvania), 

Professor of Mechanical and Electrical Engineering. 

OzNi Porter Hood, M.S., M.E. (Rose Polvtechnic Institute), 
Professor of Mechanical and Electrical Engineering. 

Fred Walter McNair, B.S., (University of Wisconsin), 
Professor of Mathematics and Physics. 

Arthur Edmund Seaman, S.B., (Michigan College of Mines), 
Assistant Professor of Mineralogy and Geology. 

Mrs. Frances Hanna Scott, 
Librarian and Secretary. 

James Fisher, E.M. (Michigan College of Mines), 
Instructor in Mathematics and Physics. 

"fCARLTON Franklin Moore, E.M., (Michigan College of Mines), 
Instructor in Mechanical Engineering and Drawing. 

George Luther Christensen, B.S., (Kansas State Agricultural and 

Mechanical College,) 
Instructor in Mechanical Engineering and Drawing. 

♦Resigned to take effect June i, 1898. 
fResigned to take effect June 13, 1898. 
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*Louis Martin Hardenburgh, A.B., (Hillsdale College), 

E.M., (Michigan College of Mines), 

Instructor in Chemistry and Ore Dressing. 

Albert Joseph Houle, S.B., E.M., (Michigan College of Mines), 

Instructor in Surveying and Mining. 

Charles Stanley Davis, 
Instructor in Mine Surveying. 

William John Sutton, 
Instructor in Petrography and Geology. 

James Wilson Shields, 
Instructor in the Machine Shop. 

Nathan Sanford Osborne, 
Instructor in Mathematics and Physics. 

James Jardine Murray, 
Instructor in Ore Dressing. 

Virgil Sebring Hillyer, S.B., (Michigan Agricultural College), 

Assistant in Chemistry. 

Robert Leverich Edwards, 
Assistant in Mineralogy. 

Samuel Walter Osgood, Jr., 
Assistant in Physics and Surveying. 

Henry Gibbs, 
Purchasing Agent and Supply Clerk. 

Miss Kate Killian, 
Stenographer and Typewriter. 

Miss May D. Hoar, 
Stenographer and Typewriter. 

Patrick Robert Dillon, 
Engineer and Janitor of Engineering Hall. 

John Brimacombe, 
Janitor of Science Hall. 

Herman Rumph, 
Engineer's Assistant. 

'^Resigned to take effect March 15, 1898. 
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Marshman Edward Wadsworth, A.M., Ph.D., President^ 
Professor of Mineralogy, Petrography and Geology. 

George Augustus Koenig, M.E., A.M., Ph.D., 
Professor of Chemistry and Metallurgy. 

Frederick William Sperr, E.M., 
Professor of Civil and Mining Engineering. 

OzNi Porter Hood, M.S., M.E., 
Professor of Mechanical and Electrical Engineering. 

Fred Walter McNair, S.B., 
Professor of Mathematics and Physics. 

Arthur Edmund Seaman, S.B., 
Assistant Professor of Mineralogy and Geology. 

Mrs. Frances Hanna Scott, Libitarian, 
Secretary of the Faculty. 
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NAME. OCCUPATIONS. PRESENT RESIDENCE. 

Carpenter, Alvin Bacon, S.B., E.M., 1896. Engineering 
Work, Cripple Creek, Colo. Assayer Gold Coin Mine, 
Victor, Colo. Mining Engineer, Gold Hill Mining Co., 
Los Tenos, Mex, Mining Engineer and Chemist, Mex- 
ican Gold and Silver Recovery Co., Ltd., of London. 

ZacatecaSf Mexico, 

Church, George, Bachelor, E.M., 1893. Civil Engineer, 
Chicago, 111. Miner, Comstock Silver Mine, Park City, 
Utah. Mining Engineer and Foreman, Comstock Silver 
Mine. Mining Engineer and Chemist, Daly West Mine, 
Park City, Utah. U. S. Deputy Surveyor, Park City, Utah. 
Mining Engineer, Nelson, B. C. Nelson, B. C. 

Close, Fred Bagley, S.B., 1895. Engineering Office, Han- 
cock, Mich. Assistant in office of C. B. Davis, C. E., 
Chicago, 111. Engineer West BlufiE Sewer System, Peoria, 
111. Assistant Chief Engineer of Calumet and Blue Island 
R. R., Chicago. Civil Engineer Chicago Heights' Land 
Association, Chicago, 111. Chicago, III. 

Coleman, Milton Watson, S.B., E.M., 1895. Chemist, Ropes 
Gold and Silver Co., Ishpeming, Mich. Levelman, Three 
Forks and McGuigan Survey, Canadian Pacific Ry., Three 
Forks, B. C. Slocan City, B, C. 

Colwell, Alfred Bundy, E.M., 1894. Assistant Mining En- 
gineer, Lake Angeline Mining Co., Ishpeming, Mich. 
Chemist Buffalo Mining Co., Negaunee, Mich. Mining En- 
gineer, Winthrop Mining Co., Ishpeming, Mich. Mining 
Engineer, Cripple Creek, Colo. Draughtsman, Surveyor 
General's Office, Denver, Colo. Superintendent, Goldfield 
Mining and Milling Co., Tin Cup, Colo. Mining Engineer, 
Cripple Creek, Colo. Cripple Creek, Colo, 

Croze, Walter Wilfred Joseph, S.B., 1889. Assistant Min- 
ing Engineer, Cleveland Mine, Ishpeming, Mich. Chief 
Mining Engineer Jackson, Iron Co., Negaunee, Mich. Min- 
ing Engineer, Houghton, Mich. Mining Engineer, Canton 
Mine, Biwabic, Minn. Superintendent of work on Magno- 
lia Claim, Cripple Creek, Colo. Consulting Mining En- 
gineer (Croze and Dengler), Denver, Colo. Mining En- 
gineer, Oliver Mining Co.'s Tilden Mine, Bessemer, Mich. 

Bessemer, Mich, 
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NAME. OCCUPATIONS. PRESENT RESIDENCE 

Eby, John Henry, E.M., 1894. Civil Engineer and Draughts- 
man for Pennsylvania Traction Co., Lancaster, Pa. 
Draughtsman for Slaymaker and Henderson, Civil Engi- 
neers, Lancaster, Pa. Mining Engineer, Minnesota Mine^ 
of the Minnesota Iron Co., Soudan, Minn. Assistant Su- 
perintendent, Columbia-Menona Mines, Smuggler, Colo. 
Assistant to Engineer, Southern Pacific Co., Construction 
Corps, Tucson, Ariz. Tucson^ Ariz, 

Emlaw, Harlan Stigand, S.B., E.M., 1895. Draughtsman, 
Midland Terminal Railway, Cripple Creek, Colo. Tran- 
sit man with U. S. Deputy Mineral Surveyor. Mining 
Engineer and Assayer, LaBellevue Mining Co., Granite, 
Ore. Mill Foreman, Rice and Co., Cyanide Mill, Pioche, 
Nev. Assayer and Foreman, Gold Ridge Mine, Express, 
Ore. Granite, Ore, 

Esselstyn, John Nelson, S.B., E.M., 1896. Assistant Engi- 
neer, Cleveland-Cliffs Iron Co., and City Engineer of Ish- 
peming. Assistant Engineer, United Globe Mines, Globe, 
Ariz. Globe, Ariz, 

Farwell, Paul, S.B., 1889. Draughtsman, Colorado and 
Northeastern Railway, Pueblo, Colo. Assistant Chemist, 
Philadelphia Smelting and Refining Co., Pueblo, Colo. 
Assayer and Chemist, Santa Rosa Consolidated Mining 
and Smelting Co., Musquiz, Coahuila, Mex. Chemist, 
Anaconda Mining Co., Anaconda, Mont. Assayer, A. M. 
Donaldson & Co., Denver, Colo. Assayer in charge, 
Assay Office of M. D. Corrigan, Denver, Colo. Custom 
Assay Office; Reporting Engineer, Laramie, Wyo. Laramie, Wyo. 

Fesing, Herman William, S.B., 1889, E.M., 1890. Assistant 
City Engineer, Iron Mountain, Mich. Mining Engineer 
and Chemist, Hamilton Ore Co., Iron Mountain, Mich. 
Civil and Mining Engineer, Everett, Washington, Fee- 
Owner's Agent, Dunn, Crystal Falls and Columbia Mines, 
Crystal Falls, Mich. Chemist in charge of the Experi- 
mental Laboratory of John T. Jones, Iron Mountain, Mich. 
Assistant Superintendent, Manufacturer and Introduction 
of Explosives, Summit 111. Mining Engineer, Dallas, Tex. 
Draughtsman, Portage Lake Foundry Machine Co. Tim- 

berman, Calumet and Hecla Mine, Calumet, Mich. 

Calumet, Mich. 
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NANE. OCCUPATIONS. PRESENT RESIDENCE. 

Harris, Herbert Jean, (S.B., Univ. of Wisconsin), E.M., 1894. 
Engineer, Iljinois and Mississippi Canal. Engineer, 
Double Track Work, Madison Division, Chicago and 
Northwestern Railway. Assistant Engineer, C. & N. W. 
Ry., Evansville, Wis. EvansvUUy Wis, 

Harris, John Luther, S. B., 1888. Surveyor, Quincy and 
Torch Lake Railroad. Special course, Massachusetts 
Institute of Technology, Boston, Mass. Assistant, and 
later, Chief Mining Engineer, Quincy Mine, Hancock, 
Mich. Quincy Mine^ Hancock, Mich. 

Hoar, Frederick Walpole, S.B., 1896; E.M., 1897. Assistant 
in Civil and Mining Engineering, Michigan College of 
of Mines. Instructor iii Surveying, Michigan College of 
Mines. Assistant Mining Engineer, Old Dominion Cop- 
per Mining and Smelting Co., Globe, Ariz. GlobCy Ariz, 

Hoatson, John, 1889. Assistant Mining Engineer and Chemist, 
Champion Mine, Beacon, Mich. Mining Captain, Silver 
Bow Mine, Silver Bow, Mont. Mining Engineer, Butte 
and Boston Mining Co., Mining Engineer Rossland, B. C. 
Foreman of the Mammoth Gold Mining Co., Coloma, 
Mont. Superintendent, Lucky Jim Mine, Kaslo, B. C. 

Calumet, Mich. 

Hodgson, William Adams, S.fe., 1890; E.M., 1896. Manufac- 
turer of General Cooperage, Stephens, Ark. Graduate 
student, Michigan College of Mines. Merchant, Hodgson 
& Hoar, Houghton, Mich. Houghton, Mich. 

Holbert, Henry Hoffman, S.B., E.M., 1895. Mining Engi- 
neer, Low Moor Iron Co., Low Moor, Va. Mining Engi- 
neer, Reco Mining Co., Sandow, B. C. Sandow, B. C. 

HoNNOLD, William Lincoln, E.M., 1895. Assistant Superin- 
tendent, Mahoning Ore Co., Hibbing, Minn. Superinten- 
dent of Mines, California Exploration Co., San Andreas, 
Calif. San Andreas, Calif. 

HoULE, Albert Joseph, S.B., E.M., 1896. Instructor in Civil 
and Mining Engineering, Michigan College of Mines. 

Houghton, Mich, 
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NAME. OCCUPATIONS. PRESENT RESIDENCE. 

Mason, Clarence George, E.M., 1894. Assistant Inspector, 
United States Engineers, Portage Lake Ship Canals. 
Chemist and Engineer, Jackson and Negaunee Mines, 
Negaunee, Mich. Negaunee^ Mich, 

Mason, Russell Teel, E. M., 1894. Assistant in Physics, 
Michigan College of Mines. Secretary of the University 
of Colorado, Boulder, Colo. Assistant Mining and Sur- 
veying, Michigan College of Mines. Assistant, Michigan 
Geological Survey, Houghton, Mich. Assistant Mining 
Engineer, Boston and Montana Consolidated Copper and 
Silver Mining Co., Butte, Mont. Butte, Mont, 

McDonald, Erwin Huntington, E.M., 1893. . Professor of 
Mining Engineering, College of Montana, Deer Lodge, 
Mont. U. S. Deputy Mineral Surveyor, Deer Lodge, Mont. 
Machinist, Anaconda Concentrator, Mont. City Engi- 
neer, Anaconda, Mont. Anaconda, Mont, 

McDonald, Ronald H., S.B., 1895. Assistant Surveyor, Quincy 
and Torch Lake R. R., Hancock, Mich. Assistant County 
Surveyor, Houghton County. Assayer and Chemist, Tam- 
arack-Osceola Manufacturing Co., Dollar Bay, Mich. Chem- 
ist and Assayer, Lake Superior Smelting Co., Hancock, 
Mich. Dollar Bay, Mich, 

McDonald, William Neal, E.M. 1894. (Deceased). Practical 
Mining, National Mine, Ontonogan, Mich. Sub-Inspect- 
or, United States Engineers, Portage Lake Ship Canals, 
Houghton, Mich. Assistant Mining Engineer, Cleveland 
and Iron Cliffs Mining Co., Ishpeming, Mich. Assistant 
Surveyor, Isle Roy ale Co., Isle Roy ale, Mich. Assistant 
Surveyor, Atlantic and Salmon Trout River Railroad, 
Atlantic Mine, Mich. Assistant Surveyor, with J. P. Ed- 
wards, C.E., Houghton, Mich. Sub- Inspector, United 
States Engineers, Portage Lake Ship Canals. 

McFarlane, George Campbell, E.M., 1894. Mining Engi- 
neer, Lemhi Mining Co., Gibbonsville, Idaho. Mining 
Engineer, Idaho Gold Reduction Co. Mining Engineer, 
Bingham Placer Mining Co., Gibbonsville, Idaho. Super- 
intendent, Monolith Mining Co., Ltd., Shoup, Idaho. Su- 
perintendent, Exploration of the Tobico Coal Co. Lands, 
Bay City, Mich. Bay City, Mich, 



34 Michigan College of Mines, 

NAME. OCCUPATIONS. PRESENT RESIDENCE. 

Rashleigh, William John, S.B., 1896. Assistant Engineer 
and Surveyor, Boston and Montana Consolidated Copper 
and Silver Mining Co., Great Falls, Mont. Great Falls, Mont. 

Reid, William, S.B., 1888. Miner, Champion Mine, Beacon, 
Mich. Miner, Lake Superior Mine, Ishpeming, Mich. 
With R, J. Hosner, Romeo Door Hanger Co., Romeo, 
Mich. Conductor, West End St. Ry., Boston, Mass. Farm- 
er, Lawtey, Florida. Clerk, Baltimore Dairy Lunch Co., 
Boston, Mass. Clerk, Canfield & Spier, Attorneys, Mt. 
Clemens, Mich, Mt. Clemens, Mich. 

Ridley, Frederick William, E.M., 1894. Assistant Mining 
, Engineer, Calumet and Ilecla Mining Co., Calumet, Mich. 

Calumet, Mich. 

Ropes, Leverett Smith, S.B., 1895. Explorer for Corundum, 
Messrs. Hamlin & Kline, Detroit, Mich. Assistant Mill 
Engineer, American Corundum Co., Franklin, N. C. Gen- 
eral Mine and Mill Engineer, 1896. General Mine and Mill 
Engineering and Contracting, Franklin, N. C. Franklin, N. C. 

Rose, Robert Selden, S.B., 1895; E.M., 1896. Mining Engi- 
neer, El Concheno, Mex. Assistant Engineer, D. S., S. S. 
and A. Railway, Superior, Wis. Supt, Construction of Ore 
Docks, L. S. and I. Ry., Marquette, Mich. Mining Engi- 
neer, Pioneer Iron Co., Ely, Minn, Assistant Supt., Holy 
Terror Mming Co., Keystone, S, D. Keystone, S. D. 

Rourke, Jerry, E.M„ 1894. Civil and Mining Engineer, Han- 
cock, Mich. Civil Engineer, Cripple Creek, Colo. Min- 
ing Engineer, Michigan Gold Mining and Milling Co., 
Gunnison, Colo, Mining Engineer, Cripple Creek, Gold 
Mining and Development Co., Dubois, Colo, With A. W. 
Clark Properties, Butte City, Mont. Butte, Mont. 

Russell, Edward Francis, S.B., E.M., 1896. Mining Engi- 
neer and Amalgamator, Little American Mine. 

Rainy Lake City, Minn. 

Schumann, Enrique Adolph, S,B., 1896 (E.M., Colorado School 
of Mines). Assistant Engineer, Lake Superior Consoli- 
dated Iron Mines. Duluth, Minn. 



36 Michigan College of Mines. 

NAME. OCCUPATIONS. PRESENT RESIDENCE. 

Strickland, Roland Hugh, (C.E., Kingston Military College), 

S.B., E.M., 1897. Mining Engineer. Klondike^ B, C, 

Sutton, Linton Beach, S.B., 1890. Mining Engineer and 
Chemist, Volunteer Mine, Palmer, Mich. Chemist, Cha- 
pin Mining Co., Iron Mountain, Mich. Mining Engineer, 
Tremont Gold Mining and Milling Co., Gould, Mont. 
Mining Engineer, Chapin Mining Co., Iron Mountain, 
Mich. Iron Mountain, Mick. 

Tower, Louis Lowell, E.M., 1895. Sub-Inspector on Dredge, 
United States Engineers, Grosse Point, Mich. Mining 
Engineer, Cook's Inlet, Alaska. Deputy Mineral Survey- 
or, Northport, Wash. Mining Engineer, LeRoi Mining and 
Smelting Co., Northport, Wash. Northport, Wash. 

Trengove, Samuel Reed, E.M., 1893. City Engineer, Red 
Jacket, Mich. Assayer, Tremont Gold Mining and Mill- 
ing Co., Gould, Montana. Assayer, Diamond Hill Mining 
Co., St. Louis, Mont. Mining Engineer and Assayer, Of- 
fice of Larsen & Greenough, Mullan, Idaho. Mulian, Idaho, 

Trethewey, James Henry, S.B., E.M., 1896. Mining Engi- 
neer, Dardanelles Mine, Kaslo, B. C. McGuigan P. O., B. C. 

Upham, William Erastus, S.B., E.M., 1895. Engineer and 
Chemist, Canton Iron Co., Biwabik, Minn. Engineer, 
Mining Department, Kansas City Smelting and Refining 
Co., Sierra Mojada, Coahuila, Mex. Assistant Superin- 
tendent, Los Minas Tepezalanas, Tepezalas, Aguascalien- 
tes, Mex. Superintendent, Santa Gertrudis Mining Co., 
Baroteran, Coahuila, Mex. Baroteran, Coahuila, Mex. 

Uren, William John, S.B., 1888. Surveyor, Northern Michi- 
gan Railroad. Civil Engineer, Mineral Range and Han- 
cock and Calumet Railroads. County Surveyor, Hough- 
ton County. Sub-Inspector, United States Engineers, 
Portage Lake Ship Canals. Draughtsman, Lake Superior 
Iron Works, Hancock, Mich. Hancock, Mich. 

Wakefield, Arthur Albert, S.B., 1890. Mining Engineer, 
Fronteriza Silver Mining and Milling Co., Velardena, 
Mex. Mining Engineer, Hurley, Wis. Mining Engineer, 
Velardena, Mex. Mining Engineer, South McAlister, I. 
T. Mining Engineer, State of Chihuaha, Mex, Explorer, 
Gogebic Range. Milwaukee, Wis. 
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Walker, Elton Willard, S.B., E.M., 1896. Assistant Engi- 
neer, Calumet and Hecla Mine. Calumet^ Mich, 

Waters, Albert Latcha, S.B., (Mich. Agricultural College), 
E.M., 1893. Superintendent, Smelting and Concentrating 
Works, Blue Springs Mining Co., Blue Springs, Tenn. 
Assayer, Silver Creek Mining Co., Cooney, New Mex, 
Night Stamp Mill Foreman, Silver Creek Mining Co. As- 
sistant Mine Superintendent and Mining Engineer, Silver 
Creek Mining Co. Supply Clerk, Old Dominion Copper 
Mining and Smelting Co., Globe, Ariz. Ore Sorter, United 
Globe Mines. Mining Engineer, Assayer and Chemist, 
United Globe Mines, Globe, Ariz, 

Watson, John Bone, S. B., E. M., 1895. Assistant Engineer 
and Chemist, Tamarack and Osceola Mines, Calumet, 
Mich, Opechee, Mich. 

Wearne, William, Jr., S.B., E.M., 1896. City Engineer, Red 
Jacket, Mich. Actual Mining, North Tamarack Mine, Cal- 
umet, Mich Lake City^ Colorado. 

Wraith, William, E.M., 1894. Resident 'Engineer for Caflon 
City Coal Co., Rockvale, Colo. Engineer for Vulcan Fuel 
Co., at Newcastle, Colo. Assistant Surface Engineer, 
Boston and Consolidated Copper and Silver Mining Co. 

Butte. Montana. 

Zertuche, Ygnacio, Maria, S,B., E.M., 1896. Mining En- 
gineer, San Francisco Mine, Conception del Oro., Mex. 

ZacatecaSy Mexico, 



PRESENT LOCATION OF GRADUATES. 



STATES AND COUNTRIES. 

^aska I 

Arizona 7 

British Columbia 7 

California 2 

Colorado 6 

Idaho I 

Illinois 5 

Mexico 6 

Michigan 29 

Minnesota 4 

Missouri I 

Montana 9 

North Carolina I 

Oregon 2 

Pennsylvania I 

South Dakota i 

Utah I 

Washington I 

Wisconsin 5 

Wyoming I 

Deceased i 

Total 92 
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Students who desire to enter as candidates for degrees, or to pursue 
special studies are admitted under the elective system through examina- 
tion, exhibition of diploma, special certificate, or on presentation of 
evidence that they are prepared to follow with profit the special studies 
they elect. All intending students must see that their papers are correct 
and that the institution from which they come has complied with the 
requirements. 

ADMISSION BY DIPLOMA. 

A graduate of a high school or academy will be admitted upon pre- 
sentation of his diploma, provided the school from which he received it 
has conformed to the following conditions: The school in question is 
to give a course of instruction, including all subjects embraced in the 
College's requirements for admission through examination, in addition 
to such other studies as that school may consider it desirable for its 
students to follow. The principal or superintendent is to send to the 
President of the College a copy of the course of study, list of text books 
employed, and copies of examination questions and answers that have 
been used in the school examinations. If these are satisfactory the 
school will, upon request, be placed upon the accredited or diploma list 
of the Michigan College of Mines. 

The authorities of all schools included in this list must send to the 
President of the College prompt notice of any subsequent changes of 
principals, superintendents or courses of study, otherwise their diplomas 
will not be accepted afterwards as fulfilling the requirements for entrance 
to this College. 

If it shall subsequently be found that any student admitted upon the 
presentation of his diploma, was imperfectly prepared, he will be ex- 
cluded from the College until his deficiencies are made up; and the 
school responsible for such deficiencies shall be stricken from the diplo- 
ma list. 

To indicate to the high schools the course of study which the College 

deems most advantageous, the following course has been prepared: 
4 41 
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COURSE OF STUDY, HIGH SCHOOL. 

NINTH YEAR OR GRADE. 



First Half Year 



Second Half Year 



English Composition and Literature. 
Arithmetic (Advanced and Commercial). 
Zoology. 
French. 

English Composition and Literature. 

Physiology. 

Book-keeping and Business Law. 

French. 



First Half Year 



Second Half Year 



First Half Year 



Second Half Year 



First Half Year 



Second Half Year 



TENTH YEAR OR GRADE. 

Rhetoric. 
Algebra. 
General History. 
French. 



Logic. 
Algebra. 
General History. 
French. 



ELEVENTH YEAR OR GRADE. 

Civil Government. 
Geometry. 
Political Economy. 
German. 



Botany. 
Geometry. 
Political Economy. 
German. 



1 



TWELFTH YEAR OR GRADE. 

Physics. 
Trigonometry. 
Physical Geography. 
German. 

Physics. 
Astronomy. 
Physical Geography. 
German. 



t<« 



The course of study just given is published simply to point out clearly 
the work which experience has demonstrated students should take before 
matriculating at the College. That a student may be admitted to full 
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The following institutions are now on the accredited list of this 
College: 

Alpena High School. 
Atlantic Mine High School. 
Calumet High School. 
Chicago Manual Training School. 
Hint High School. 
Gladstone High School. 
Hadley High School. 
Hancock High School. 
Houghton High School. 
Ithaca High School. 
Lake Linden High School. 
Manistique High School. 
Michigamme High School. 
Negaunee High School. 
Northwestern Military Academy. 
Reed City High School. 
Saginaw High School. 

ADMISSION BY EXAMINATION. 

All students who desire to enter the regular undergraduate work of 
the Michigan College of Mines by examination, must pass in the fol- 
lowing subjects: 

English Composition, — The candidate will be required to write 
upon some subject selected from Physics or Astronomy. 

Arithmetic and Metric System. 

Uook-Keeping and Commercial Law. 

Al(jehra, Through Quadratic Equations. 

Geometry — Plane, Solid and Spherical. 

Physics. 

Elements of Astronomy, or Physical Geography. 

Conditions in Book-keeping and Astronomy are allowed when neces- 
sary, owing to the fact that many of the high schools do not give instruc- 
tion in these subjects. The condition in Astronomy must be made up at 
the commencement of the winter term after entrance, and the condition 
in Book-keeping by the commencement of the fall term of the year after 
entrance. 

GRADUATES OF COLLEGES AND UNIVERSITIES. 

Graduates of Colleges and Universities will be admitted upon the pre- 
sentation of their diplomas or a certificate of graduation. Their previ- 
ous work will be allowed credit for a degree at the Michigan College of 



^ 
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Second Half Year 



{English Composilion and Literature, 
Book-keeping and Commercial Law, 
Algebra, 
Geometry. 



SECOND YEAR. 



First Half Year . 



' Physics, 

Physical Geography, 
«< Botany, 
Zoology, 
^Political Economy. 



Second Half Year 



\ 



Physics, 

Physical Geography, 
Astronomy, 
^Political Economy. 



SPECIAL STUDENTS. 



Persons of suitable age will be admitted without examination as spe- 
cial students to take such studies as they may be found qualified to 
pursue. 

Since its organization the College has had very many students of 
mature age, even up to nearly sixty years, enter for special work. They 
do not usually ask to receive a degree, but desire to study certain sub- 
jects which they consider will be useful in their subsequent work. Such 
students have proved themselves excellent and valuable workers, and 
the Michigan College of Mines extends a most cordial welcome to all 
such, and will give them every advantage that lies in its power. It has 
aided in this way numerous practical and active business men who have 
had many years of previous experience, and it is desirous of continuing 
a work from which such valuable results have been obtained in the past 
— a work which it will ever take pride in doing. 

The C'ollege especially desires to aid those who in their younger days 
have not had the opportunity of obtaining the higher education that 
their subsequent work demands, since it is well known at this College 
that the zeal and experience of such men more than overbalance 
the defects in their early training. 
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mary grade, without carefully considering the question of the natural 
sequences. It is the unwritten law, that no student can take Calculus 
who has not previously prepared himself in Algebra ; nor can he study 
Petrography without any knowledge of Mineralogy. 

Hence, on account of the natural sequence of studies, every instructor 
in the College not only has the right, but also is obliged, to demand that 
each student, before being admitted into his class, must have completed 
every preparatory subject essential to the work of that class. This is a 
necessary and fundamental part of the elective system. 

This College's province is to train men to assist in the development 
of the mineral wealth of the country. It is also the only College in the 
United States that confines itself strictly to this work. To properly edu- 
cate its students it has successfully applied to technical or engineering 
education the same methods modified that are used in the best elective 
systems of the various higher literary and scientific institutions of the 
country. In accomplishing this, it has tried to reduce to a minimum all 
studies to be taken by every student, to conserve the sequence, and to 
obtain thorough work by the business method of individual respon- 
sibility. 

The only studies required of all the students are the " Principles of 
Geology " and the " Principles of Mining." These are a^ked for 
because it is believed that in any institution dealing with the problems 
relating to the mineral wealth of the country, the student should have 
^ome knowledge of Geology and of mining methods, and also because 
the President desires to come into personal contact with every student 
in the College, early in his course. 

Outside of the Principles of Geology and Mining the student is 
allowed unrestricted freedom of choice in his studies, the same as he is 
in the literary, but not in the engineering, work in any other of our col- 
leges or universities; observing, of course, the proper sequences. 

In the elective system of the Michigan College of Mines the approx- 
imate unit of work is taken as three hours a week in the class room, or 
nine hours a week in the laboratory, for thirty-three weeks, and this 
amount of work is called a course, or a full course, while any subject 
scheduled for less time is taken for its proportionate part of a full 
course. The student to obtain the degree of Bachelor of Science, must 
complete eighteen full courses, and to obtain that of Mining Engineer, 
twenty- two full courses, which in both cases include the subjects of the 
Principles of Geology and Mining. 

Owing to the fact that the regular work in the Michigan College 
of Mines extends through forty-five weeks of the year, a good student 
can obtain his degree in three or in four years, depending upon the 
question of whether he remains during the forty-five weeks each year, 
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manner here stated, will be considered as having withdrawn from the 
College, and will stand suspended from all exercises in the institution 
until he is reinstated by the Faculty. 

If at any time the President shall consider that any student is taking 
too few studies to properly occupy his time, he may require that student 
to take additional subjects. Again, if the student has elected more work 
than he can properly perform the President may require him to drop 
such studies as may be thought best. 

Since the majority of the electives require other studies to precede 
them as preparatory work, the student when making his choice of 
studies must be guided by the sequence as given in the list of electives. 
In very exceptional cases a student may be allowed by the President 
with the approval of the instructor concerned, to take a subject out of 
its order, but when the work is so taken, no credit will be given for it 
until the required preparatory work has been fully made up. 

Each instructor is the sole judge of the fitness of every student 
electing his subjects. He may refuse to admit into his class any student 
found deficient in preparation, or dismiss him from his courses at any 
time when his conduct or work is unsatisfactory. 



Outline List of Courses of 

Instruction. 
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B 4. Theory of Electricity and Magnetism. — Three times a week, twen- 
ty-eight weeks. To count as a full course. Must be preceded by 
subject B 3 (Electrical Measurements). Professor McNair, 

C. MECHANICS. 

Professor McNair and Mr, Fisher, 

C I. Analytic Mechanics. — Three times a week, sixteen weeks. To 
count as a three-fifths course. To be preceded by, or accompanied 
with, subject A 5 (Calculus). Professor McNair and Mr. Fisher. 

C 2. Analytic Mechanics. — Three times a week, twelve weeks. To 
count as a two-fifths course. To be preceded by subject C I (An- 
alytic Mechanics). Professor McNair and Mr, Fisher. 

F. CHEMISTRY. 

Professor Koenig and Messrs, Hilly er and . 

F I. General Experimental Chemistry. — Twelve hours a week, twenty- 
eight weeks. To count as a four-fifths courseu Professor Koenig 
and Mr. Hillyer, 

F 2. Blowpipe Analysis. — Twelve hours a week, five weeks. To count 
as a one-fifth course. To be preceded by subject F i (General 
Experimental Chemistry). Professor Koenig and Mr, Hillyer. 

F 3. Qualitative Analysis. — Twelve hours a week, twenty-eight weeks. 
To count as a four-fifths course. To be preceded by subjects F i 
(General Experimental Chemistry) and F 2 (Blowpipe Analysis), 
Professor Koenig and Mr. . 

F 4. Quantitative Analysis. — Twelve hours a week, thirty-three weeks. 
To count for a full course. To be preceded by subject F 3 (Qual- 
itative Analysis). JProfessor Koenig and Mr. Hillyer. 

F 5. Advanced Quantitative Analysis. — Twelve hours a week, thirty- 
three weeks. To count as one full course. To be preceded by, or 
accompanied with, subject F 4 (Quantitative Analysis). Professor 
Koenig, 

F 6. Synthetic Chemistry. — Eighteen hours a week, thirty-three weeks. 
To count as two full courses. To be preceded by subjects F 4 
(Quantitative Analysis), F 5 (Advanced Quantitative Analysis) 
and W 2 (Mineralogy). Professor Koenig. 

G. METALLURGY. 

Professor Koenig and Messrs. Sutton and Murray, 
G I. Assaying. — One hundred seventy-four hours. To count as a 
three-fifths course. To be preceded by subjects F 3 (Qualitative 
Analysis), F 4 first part (Volumetric Analysis) and W 2 (Miner- 
alogy). Professor Koenig and Messrs. Sutton and Murray. 
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R 3, Mine Surveying and Mining (Practical Work). — Forty -five hours 
a weeky five weeks. To count as a full course. To be preceded 
by subject R 2 (Mine Surveying and Mining), except for stu- 
dents who enter for this study alone, who are required to be 
prepared in Algebra, Geometry, Trigonometry, and in the use of the 
transit and level. Professor Sperr, and Messrs. Houle and Davis, 

R 4. Mining Engineering. — Three times a week, sixteen weeks. To 
count as a one-half course. To be preceded by subjects C 2 
(Analytic Mechanics), M 4 (Mechanics of Materials), R 3 (Mine 
Surveying and Mining), and preceded by, or accompanied with, 
Q 2 (Hydraulics). Professor Sperr. 

R 5. Mine Management and Accounts. — Nine hours a week, sixteen 
weeks. To count ds a one-half course. To be preceded by sub- 
ject R 3 (Mine Surveying and Mining). Professor Sperr and 
Mr. Houle. 

R 6. Mine Ventilation. — Twice a week, sixteen weeks. To count as 
a two-fifths course. To be preceded by M 5 (Mechanical En- 
gineering), and Q 2 (Hydraulics). Professor Sperr. 

S. ORE •DRESSING. 

Professor Sperr and Messrs, Houle and Murray. 

S I. Ore Dressing (Theory and Practice). — Forty-five hours a week, 
six weeks. To count as a full course. To be preceded by sub- 
jects G I (Assaying), Q 2 (Hydraulics), and W 2 (Mineralogy). 
Professor Sperr and Messrs. Houle and Murray. 

V. BIOLOGY. 

The President, Assistant Professor Seaman and Mr. Sutton. 

V 2. Zoology and Palaeontology. — Twelve hours a week, twelve weeks. 

To count as a two-fifths course. Assistant Professor Seaman and 

Mr. Sutton. 

W. MINERALOGY. 

The President, Assistant Professor Seaman and Messrs. Sutton and 

Edwards. 

Wi. Crystallography. — Nine hours a week, twelve weeks. To count 
as a two-fifths course. Assistant Professor Seaman and Messrs. 
Sutton and Edwards. 

Wa. Mineralogy. — Twelve hours a week, twenty-eight weeks. To 
count as a full course. To be preceded by or accompanied with 
subjects B I (Physics), F i (General Chemistry), W i (Crystallog- 
raphy) and Y i (Principles of Geology). Assistant Professor 
Seaman and Messrs. Sutton and Edwards. 
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under the direction and with the approval of some instructor or 

instructors, and both the subject and thesis must be approved by 

the President, 

The student must have taken all the necessary preparatory work that 

is required to enable him to properly handle his subject, or it will not be 

approved by the President. The instructor or instructors under whom 

the thesis work is done must have presented to the Secretary a written 

statement certifying that the student is properly prepared and able in 

their judgment to accomplish the work specified. This statement is to 

accompany the elective schedule. 



Departments of Instruction. 
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Quadratic Equations, Radicals and Indices in Algebra, and 
to make sure of his understanding of, and familiarity with, 
each of them. 

The courses offered in mathematics are the following: 

A I. Algebra. — Mr. Fisher and Mr. Osborne. 

The course includes the Theory of Limits, Logarithms, Progressions, 
Arrangements and Groups, Binominal Theorem, Undetermined Co-effic- 
ients, Series, and the Solution of Higher Equations. Wentworth's Col- 
lege Algebra is used as the text-book. 

Three times a week^ thirty-three weeks, to count as a full course. 
A 2. Plane Trigonometry. — Mr. Fisher and Mr. Osborne. 

The ratio system is used exclusively, and prominence is given to the 
solution of trigonometric equations, and the transformation of trigono- 
metric expressions. The fall term's work in subject A i (Algebra) must 
precede or be taken along with this course. Wheeler's Plane and 
Spherical Trigonometry is used as the text-book. 

Three times a week^ twelve weeks, fall term. Counts as two-fifths of a 
course. 
A 3. Spherical Trigonometry. — Mr. Fisher and Mr. Osborne. 

Under this head is given the solution of Right and Oblique spherical 
triangles from the same text-book as is used in subject A 2 (Plane Tri- 
gonometry) together with the applications to the simpler problems of 
Spherical Astronomy such as the student will need in his surveying. 

Six times a week^ last five weeks of the spring term. Counts as two- 
fifths of a course. Must be preceded by subject A 2 (Plane Trigono*^ 
metry). 
A 4. Analytic Geometry. -Mr. Fisher and Mr. Osborne. 

The course covers the straight line, conic sections, a few higher plane 
curves, transformation of co-ordinates, general equation of the second 
degree, and an introduction to geometry of three dimensions. The ob- 
ject is to familiarize the student with methods rather than with any set 
of curves. Given partly by lectures and partly from Lambert's Analytic 
Geometry. 

Four times a 7veek, twenty-one weeks, winter and spring terms. Counts 
as four-fifths of a course. Must be preceded by course A 2 (Plane Trig- 
onometry), and preceded by or accompanied with course A I (Algebra). 
A 5. Differential and Integral Caluculus. — Professor McNair and 
Mr. Fisher. 

The Differential Calculus is developed from a rate as its fundamental 
notion. The integral Calculus is from the beginning treated as a method 
of sumation. The object of the course is to give the student a thorough 
working knowledge of the subject, to put him in a possession of a tool 
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which are needed by the practical engineer. Accuracy and 
order are insisted on from the first. Each student receives 
individual attention, and, with the exception of a few experi- 
ments requiring more than one observer, he does his work 
independently of all other students. 

The work of the laboratory is accompanied by illustrated 
lectures, and by such text-book and recitation work as is 
found necessary. 

In order to give an accurate idea of the facilities for 
instruction there is given a partial list of the equipment of 
this department for lecture illustration and laboratory work. 
Besides the apparatus here listed, the department possesses 
the usual outfit of battery cells, magnets, lenses, thermom- 
eters and other minor apparatus. 

PHYSICAL APPARATUS. 

Six sets of apparatus for experimental verification of the laws of com- 
position and resolution of forces. 

One Rivett Percision Lathe, with grinding and lapping attachment 

Twelve Vernier Calipers, 

Twelve Micrometer Calipers. 

Twelve small Spherometers, 

One large Spherometer. 

One Cathetometer. 

One Atwood Machine, 

Two Sets Pendulums. 

One Whirling Table and accessories. 

One " Swiftest Descent " Apparatus. 

Two sets Moment of Inertia Apparatus. 

One Clock Electrically recording seconds. 

Six sets Apparatus for determing Modulus of Elasticity. 

Six Kohlbush Balances, 

One Becker Balance, 

One Springer Torsion Balance. 

Six Troemner Balances. 

One Troemner Percision Balance. 

One Kohlbush " C " Analytical Balance. 

Five Jolly Balances. 

One Hydrostatic Balance. 

Four Mohr-Westphal Specific Gravity Balances. 



Departments of Instruction. 69 

■ ■■ ■ ■ ■■——'■■■I- —ll.—- ■■■ ■ I ■■! ■ ■■» ^.^W I — I.. » ■ I I , , 

Forty Specific Gravity Bottles. 

Six Nicholson's Hydrometers. 

Four Baume Hydrometers. 

One Ritchie's Rotary Air Pump and Accessories. 

One Lever Air Pump, 

One Fortin's Barometer. 

Two Aneroid Barometers. 

Two Mariotte's Law Apparatus. 

Two Condensing and Exhausting Pumps. 

One Anemometer. 

Seven Sonometers. 

Eight Vibrating Forks and Resonators. 

One Savart's Toothed Wheel Apparatus. 

One Lissajous' Apparatus. 

One Set Singing Flame Apparatus. 

Twelve Sets Apparatus for Velocity of Sound. 

Twelve Sets Apparatus for Calibrating Thermometers and Determin- 
ing Specific Heats. 

One Green's Standard Thermometer. 

One Pyrometer. 

One Set Natterer Tubes. 

One Maxmimum and Minimum Thermometer. 

Thirty-six Calorimeters. 

One Porte Luminere. 

Two Achromatic Prisms. 

Eight Geneva Spectra-Goniometers. 

Twelve Prisms for same. 

One Plane Rowland Grating with Mounting. 

One Glass Grating for Projection of Spectra. 

One pair Tourmaline Pincets. 

One Table Polariscope with Convergent Ring System. 

One Single Electric Projection Lantern. 

One Combined Microscope and Polariscope fitted to same. 

One Newton & Co.'s Bi-Unial Optical Lantern, complete with gas 
jets and arc lamps. 

One Wright's Projecting Polariscope by Newton & Co. 

One set Specimens for Projecting Polariscope. 

Oae Projecting Micro-Polariscope by Newton & Co. 

One Wright's Refraction Tank for Optical Lantern. 

One Wright's Wave Apparatus for Optical Lantern. 

One Moore's Wave and Beat Apparatus for Optical Lantern. 

One Huyghen's Apparatus for Optical Lantern. 

One Newton's Ring Apparatus for Projection. 
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One Glass Compressor for Polariscope. 
One Bunsen's Photometer. 
Three Bradley's Marine Sextants. 
One Heath & Co.'s Sextant with Artificial Horizon. 
Twelve Plain Reading Telescopes with Scales. 
Eight Geneva Reading Telescopes with Scales. 
One Lamp and Scale. 
Two Electromagnets. 

One Rotating Magnet Pole. # 

One Ampere's Stand. 
One Electrophorus. 
One Toepler-Holtz Machine. 
One Gold-Leaf Electroscope. 
One Elliott Brothers' Quadrant Electrometer. 
Six Leyden Jars, 
Six Copper Voltameters. 
Six Volume Voltameters. 
Four sets Geissler Tubes. 
One five cell Portable Chloride Accumulator. 
Five Crooke's Tubes. 
Two Fluoroscopes. 
One Clamond's Thermo-Battery. 
Two Thermopiles. 

Twelve Calorimeters with Resistance Coils. 
Seven Astatic Pointer Galvanometers. 

Four Mirror Galvanometers with Interchangeable Long and Short 
Coils. 

Four Mirror Galvanometers with Long Coils. 

Twelve Tangent Galvanometers with Long and Short Coils. 

Three Tangent Galvanometers, Helmholtz-Gaugain form. 

One Single Ring Tangent Galvanometer. 

One Focault Apparatus. 

Four sets Primary and Secondary Coils. 

One small Induction Coil. 

One Induction Coil, three inch spark. 

One Induction Coil, twelve inch spark. 

Five Earth Inductors. 

One small Edison Motor. 

^i'ive small Electro Motors. 

One C. and C. one and one-half H. P. Motor. 

One Continuous Rheostat, Lord Kelvin's Form. 

One Kohlrausch Universal Rheometer. 

Thirteen Meter Bridges. 
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and, finally, in the laboratory, the student calibrates, if necessary, and 
uses the instrument in making the measurement. 

The text-books are Carhart and Patterson's Electrical Measurements, 
and Nichol's Laboratory Manual. 

Three times a week, thirty-four weeks. To count as a full course. 
Must be preceded by subject C I (Analytic Mechanics). 
B 4. Theory of Electricity and Magnetism. — Professor McNair. 

A mathematical treatment of the snbject intended to give definite 
shape to the theory connecting the experimental facts of elementary 
electricity, they having to a large extent been collected in previous 
courses. 

The purpose is to give the student that understanding of the theory 
which is necessary to his comprehension of the design and action of 
electrical machinery, and to his intelligent application of electrical 
methods to new conditions. 

The course will be given principally from Nipher's " Electricity and 
Magnetism." The work of tlie class room will be accompanied by such 
laboratory work and lecture demonstration as is necessary to complete 
the experimental data. 

Three hours . in class room and four in laboratory per week, 
twenty-eight weeks, fall, winter, and first five weeks of spring terms. 

Counts as a full course. Must be preceded by B 3 (Electrical Meas- 
urements) and C 2 (Analytic Mechanics). 

Examples of all of the principal instruments used in modern electrical 
methods are owned by this institution, and are available for the work of 
these courses. Among them may be mentioned a Kelvin Composite Bal- 
ance; a Siemens Electrodynamometer; a Weston Portable Ammeter; a 
Weston Milliammeter; a vertical Magnet D'Arsonval Galvanometer with 
Shunt Box; a Differential D'Arsonval Galvanometer; a Queen Horizontal 
Magnet D'Arsonval Galvanometer; eight Kohlrausch Differential Gal- 
vanometers by Hartman and Braun; a Willyoung Thomson Astatic Gal- 
vanometer; a Willyoung Ballistic Galvanometer; two Rowland D'Arsonval 
Galvanometers with Ballistic Systems by Willyoung and Co.; an A)rrton 
Shunt Box; a Special Meter Bridge by Willyoung and Co.; a Willyoung 
Conductivity Apparatus; A Queen Anthony Bridge and Resistance Set; 
a Standard Coil 10 int. Ohms; three Willyoung Bridge Boxes, ten thous- 
and ohms; a Willyoung Bridge Set, twenty thousand ohms; a Greely ten 
thousand ohm box; a Greely one hundred thousand ohm box; two Stan- 
dard B. A. Units by Elliot Brothers; a Crompton Potentiometer, station 
class, with Standard Resistances for Current Measurement, by Crompton 
and Co.; a Weston Portable Direct Voltmeter; a Weston Milli-Voltmeter; 
a Weston Portable Alternating Current Voltmeter; a Weston Watt Meter; 
a Marshall Standard One Microfarad Condenser; a variable Standard of 
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2. Designing of a complete plant for the reduction of a given ore 
and certain topographical features of the locality. Estimation of the 
required power; arrangement of the machinery as to economy of space 
and economy of manual labor in the successive operations; estimated 
cost of the plant. 

L. DRAWING. 

Professors Hood and Sperr and Messrs. Christensen and Houle, 

The instruction in Drawing is designed to give special prominence to 
such branches of the subject as are of most value to the engineer. The 
time is devoted to mechanical and topographical drawing, and their 
applications. The following schedule shows details of courses: 
L I. Mechanical Drawing. — Mr. Christensen. 

(a.) Description^ Preparation and Testing of Drawing Instruments 
and Materials: Graphical solution of geometrical problems. Descrip- 
tive Geometry. Projections on right and oblique planes; intersections of 
lines, surfaces, and solids; plans, elevations and sections; isometric and 
cabinet projection. 

Anthony's Elements of Mechanical Drawing. 

Lettering; Reinhardt's system of free hand lettering. 

(b.) Construction Drawing: Making of complete working drawings 
of various details of machine work and timber construction, from rough 
sketches, or from the model. Tracing and blue printing. 

Anthony's Machine Drawing is used as a text-book. 

(c.) Free-hand Sketching: Making working sketches, with all neces- 
sary views, sections, dimensions, etc., of pieces of machinery or timber 
constructions assigned by the instructor. This work must be done by 
the student outside of the class hours, in a book of sectioned paper 
devoted exclusively to this subject, and turned in for inspection on the 
date set by the instructor. 

Fifteen hours a vjeek for twenty-eight weeks. Subject L i must be 
taken as a whole, and counts as one full course. 

Instruments and Materials Needed by Students. 

For the convenience of those who desire to purchase their drawing 
outfit before coming to Houghton, the following list has been prepared. 
The articles called for in this list are necessary for a proper prosecution 
of the course, and care should therefore be taken to get the instruments 
specified, or others of equal grade. Those without experience in judg- 
ing such material are strongly advised to adhere strictly to these lists. 
Experience has shown that almost invariably when the list has been 
disregarded the result has been that inferior instruments have been pur- 
chased, at a greater cost than necessary to obtain the quality here called 
for. Instruments not up to the standard can not be used, as they will 
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not give satisfaction, and will waste the time of both instructors and 
students. 

Instruments to be got by those who wish to take the work in Mechan- 
ical Drawing, and the subsequent course in Machine Design. 

One 5-inch Alteneder improved right line pen, or No. 695* Keuffel- 
Esser 5X-inch drawing pen. 

One 5^ -inch Alteneder dividers (pivot joint) with hair spring, pen, 
pencil, points, and extension bar. 

One 3-inch Alteneder bow pen, or No. 486 Keuffel and Esser 3^ -inch 
bow pen and needle point. 

One 3-inch bow pencil, or No. 487 Keuffel and Esser 3^ -inch spring 
bow pencil and needle point 

One 3-inch bow dividers, or No. 485 Keuffel and Esser spring bow 
dividers. 

One 6-inch brass protractor. 

One 12-inch triangular scale, divided into sixteenths. 

One T square, 30-inch blade. 

One 8-inch 30x60 degree amber triangle. 

One 8-inch 45 degree amber triangle. 

One K. & E. curve. No. 1820-20. 

One dozen German silver thumb tacks, ^ diam. 

One bottle Higgins* waterproof black drawing ink. 

One bottle Higgins' carmine drawing ink. 

Two rubber pencil erasers. 

One piece Artist's gum }4^/4^3 inches. 

Three Faber's Artist's 6H pencils. 

One piece chamois skin, about 12x8 inches. 

One-half pan each, moist colors, as follows: Prussian blue, burnt sienna. 

One dozen No. I Spencerian pens, with holder. 

One dozen "Crow-quill " pens with holder. 

A black enameled tin box, 13x8x4 inches, with lock, in which instru- 
ments can be kept, is strongly recommended. 

A drawing board, 
L 2. Topographical Drawing. — Professor Sperr and Mr. Houle. 

This subject precedes the work in Surveying. The instruction is given 
by lectures and practical work in the Drawing Room on the following: 

1. Lettering. 

a. Mechanical. 

b. Free-Hand. 

2. Plotting. 

a. By Protraction. 

b. By Rectangular Co-ordinates. 

3. Making Scales, Topographical Signs, and Titles. 
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Much personal instruction is given in connection with all the above 
mentioned courses. In addition to the regular lectures and recitations 
the professors, or some of their assistants, are present in the Drawing 
Room during the hours prescribed for practical work, to give advice and 
personal instruction to those who need it. 

Those who desire to enter as special students to take Drawing only, 
or drawing in conjunction with some other subject, may do so, pro- 
vided the professor in charge of the course is convinced of their compe- 
tency to profit by the instruction. 

Draughting Room and Equipment. 

The Draughting Room is located in Engineering Hall, and is 25 x 97 
feet, with a 28 x 34 foot annex, containing instructors' offices, blue print 
room, lavatory, etc. The room is on the north side of the building, 
thereby insuring perfect freedom from shadows at any part of the day. 
It is provided with electric lights so arranged as to permit night work 
with the minimum of discomfort. The drawing tables have been so 
planned that each student has private lockers for his materials and a 
rack for his board and T-square. There are two blue printing frames, 
capacity 3x4 feet, a number of smaller frames, for both tracing and 
photographing negatives, two large vats for developing prints, drying 
rack, etc There are also cut models of pumps, injectors, valve gears, 
structural material, wire ropes, drawings of machinery, buildings, mod- 
els of trestles and docks, etc., used as illustrative material in the various 

courses. 

M. MECHANICAL ENGINEERING. 

Professor Hood and Messrs, Christensen and Mr, . 



The successful and economical operation of any mine depends so 
largely upon the judicious selectfon, proper design, and skillful opera- 
tion of its power plant and general machinery, that the College offers a 
course in Mechanical Engineering specially designed to prepare the 
student to intelligently take up such work. The aim has been to so 
design the course that it shall give the student a thorough preparation 
and point out to him the methods of study and observation to be fol- 
lowed after graduation, should he decide to take up any branch of Me- 
chanical Engineering as his specialty. 

Throughout the whole course the attempt is made to present clearly 
the theory underlying each part of the subject, and to fix the theory by 
practical exercises, either in the Mechanical Laboratory, or in the course 
in Designing. The following subjects are now offered : 
M I . Properties of Materials of Engineering. — Mr. . 

General qualities of metals; cast and wrought iron, steel, copper, 
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inson's Principles of Mechanics. Three times a week, twelve weeks. To 
count as a two-fifths course. To be preceded by subjects C i (Analytic 
Mechanics) and L i (Mechanical Drawing), and preceded by, or accom- 
panied with, subject C 2 (Analytic Mechanics). 
M 4. Mechanics of Materials. — Mr. Christensen. 

Application of the principles of statics to rigid bodies; elasticity and 
resistance of materials; cantilevers; simple, restrained and continuous 
beams; forms of uniform strength; riveting; torsion of shafts; combined 
stresses; resilience; apparent and true stresses, computation of proper 
sizes and proportions of beams, columns, shafts, flat plates, etc. Merri- 
man's Mechanics of Materials. Three times a week, thirty-three weeks. 
To count as one full course. To be preceded by subject M i (Proper- 
ties of Materials) and preceded by, or accompanied with, C 2 (Analytic 
Mechanics). 
M 5. Mechanical Engineering, I. — Professor Hood. 

Three times a week, thirty-three weeks. To count as a full course. 
This is an elementary course giving the student an introduction to those 
several lines of Mechanical Engineering practice with which the mining 
engineer must have a familiarity and which may be worthy of his more 
extended investigation. Subjects M 9, M 10, M 11, M 6, L 6, N, and 
parts of Q 2 and R 2 are more specialized studies of questions raised in 
this course. While suggestive in its treatment parts of each subject are 
carried to some depth. The instruction includes the following: 

Motors: Description of the various types of steam engines, boilers 
and power house accessories. About twelve weeks. Text-book, Hutton's 
"Engineering of Power Plants." Gas, electric, air and water motors 
are briefly discussed. 

Transmission of Power: Questions relating to the transmission of 
power by various means under the heads of pneumatic, hydraulic, electric, 
ropes, shafting, belting, etc. 

Lubrication: 

Measurement of power: 

Machines: Including compressors, pumps, hoists, fans. 

Constructions: Such as chimneys, heating systems and general piping. 
Text — Kent's Mechanical Engineer's Pocket Book and lectures. To be 
preceded by M 2 and preceded by or accompanied with M 4. 
M 6. Testing Materials of Engineering. — Professor Hood. 

Tensile, compressive, transverse, torsional, and impact tests of metals 
and timber. Tensile tests of cordage, and iron and steel wire rope. 
Transverse, compressive, and absorption tests of stone and brick. Ten- 
sile, comprehensive, cross breaking, and specific gravity tests of cement, 
also tests for fineness, time of setting, and constancy of volume. Tests 
of lubricating oils, including density, viscosity, fire test, cold test, wearing 
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5. Drainage: surface ground water, streams, swamps and lakes; mine 
ground water, old workings, and flooded mines. 

6. Ventilation: pure air constituents and requirements; mine air 
vitiation and purification; accidents and the means and methods of 
prevention, rescue and resuscitation. 

7. Illumination: candles, torches, and lamps classified as oil, gasoline, 
magnesium, acetylene, electric and safety. 

II. "A Text-Book of Ore and Stone Mining," by C. Le Neve Foster, 
is used. Lessons are regularly assigned; running parallel with the sub- 
jects of the lectures. 

III. Excursions are made on Saturdays into the copper mines where 
the students become familiar with the practical application of the prin- 
ciples discussed in the lectures and laid down in the text-b«ok. 

IV. On each of the remaining days of the week, an hour is given to 
recitations upon the lectures, the excursions, and the text-book. 

R 2. Mine Surveying and Mining. — Professor Sperr and Messrs. 
HouLE and Davis. 
Nine hours a weeky sixteen weeks. To count as a one-half course. 
To be preceded by L 2 (Topographical Drawing); Q I (Surveying), R I 
(Principles of Mining) and Y I (Principles of Geology). 

OUTLINE OF THE SUBJECT. 

I. MINE SURVEYING. 

1. Definition. 

2. Objects and Purposes. 

3. Maps Required. 

4. Instruments used. 

5. Adjustment of the Transit. 

a. Adjustment of the Side Telescope. 

b. Adjustment of the Top Telescope. 

6. The Reference Line. 

7. Connection of the surface with the underground survey through an 
inclined shaft or slope. 

a. Form of Notes. 

b. Problems. 

8. Connection of the surface with the underground survey through 
a vertical shaft. 

a. With the Transit. 

b. By means of Plumb Lines, 

9. Methods of Traversing Underground. 

10. Surveying Coal Mines. 

a. Putting up Sights. 

b. Taking up Rooms, etc. 

11. Determination of Strike and Dip. 
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one of fossils containing more than three thousand specimens arranged 
both zoologically, and according to geological horizons. 

Wood's Elementary Palaeontology, supplemented with lecture notes, 
will be used as a laboratory guide. 

W. MINSRAL06T. 

W I. Crystallography. — Assistant Professor Seaman and Messrs. Sut- 
ton and Edwards. 

Fall term, nine hours a week, twelve weeks. To count for two-fifths 
of a course. The instruction .is given by means of lecture notes and 
laboratory practice in determining the crystal forms on wooden models 
and natural crystals. 

As the student's future work in mineralogy depends largely upon his 
knowledge of this subject, he is required to familiarize himself with the 
principles which it involves. 

The law of symmetry is explained somewhat in detail, thus enabling 
the student to comprehend the derivation of hemihedral and t<;tarto- 
hedral forms, as well as to better understand those forms that are 
holohedral. Crystal aggregates are briefly considered, and the more 
common laws of twinning are explained and illustrated with models and 
natural crystals. 

Cleavage is shown to conform with the law of symmetry, and the 
student is drilled in determining the crystal system, and symmetry of 
cleavage fragments. 

The laboratory is provided with a working collection of two thousand 
one hundred and fifty wooden models, and about three thousand natural 
crystals representing more than one hundred different mineral species. 

Besides the above there are one hundred and fifty glass models for 
illustrative purposes. 

W 2. Mineralogy. — Assistant Professor Seaman and Messrs. Sutton 
and Edwards. 

Fall and winter terms, twelve hours a week, twenty-eight weeks. 
To count as a full course. The work in Determinative Mineralogy is 
preceded by the course in Crystallography and by instruction in Physical 
Mineralogy, although part of the instruction in these subjects is given as 
needed in connection with the Descriptive Mineralogy. 

For Determinative Mineralogy there is provided a typical set of all 
the important minerals, special attention being paid to those of economic 
value, as well as to those occurring as gangue, or rock-forming minerals. 
Special collections are arranged showing the physical characters of 
minerals, their pseudomorphs, etc. 

These minerals are in drawers, labeled, and are at all times freely 
accessible to the student. 
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For purposes of instruction in this subject the laboratory is supplied 
with the following collections : 

Cr>'stal Models in Glass 151 

Crystal Models in Wood and Plaster 2,153 

Natural Crystals 3,000 

Collections illustrating Physical Properties, Pseudo- 

morphs, Optical Properties, etc 485 

Lecture Collection of Minerals 10,000 

" First Series 2,500 

Second Series 2,100 

Third Series 1,275 

Fourth Series 3,225 

Fifth Series 1,525 

Sixth Series 1,850 

Seventh Series 1,425 

^Review Scries 3,125 

■ — 18,025 

33,814 



Practice Collection 
of Minerals. 



This subject is to be preceded by B i (Physics), F i ^General Chem- 
istry), F 2 (Blowpipe Analysis) and W i (Crystallography). 

X. PSTROGRAPHY. 

The President^ Assistant Professor Seaman and Mr. Sutton. 

XI. Petrography: Lithology and Petrology. — The President, Assist- 
ant Professor Seaman and Mr. Sutton. 

Fall, winter, and half of the spring term, twelve hours a week, twenty- 
eight weeks. To count for a full course. 

The work is divided into three parts: Microscopic, Mineralogy, Lith- 
ology and Petrology. 

A. Microscopic {Optical) Mineralogy : Under this head is treated the 
various optical and other characters of minerals as revealed by the micro- 
scope. Their alterations are especially studied owing to the importance 
of these in the subjects of Economic Geology and Lithology. 

The lectures given by the President are chiefly devoted to the descrip- 
tion and use of the microscope as a simple instrument and as a piece of 
optical apparatus for the determination of minerals and rocks. This 
part of the work will comprise the use of the petrographical microscope 
in common and polarized light, both as a microscope, and as a polarl- 
scope; the chemical properties of minerals as determined under the 
microscope; and of the distinguishing characters of the important rock 
forming minerals. 
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These lectures are intended to give a clear and suitable introduction 
to the subject of Microscopic and Optical Mineralogy, that shall be 
adapted to the needs of the Geologist, the Civil and Mining Engineer, 
Chemist, Metallurgist, Teacher, Architect, and others who may need a 
good working or practical knowledge of the subject. 

The lectures and recitations on Optical and Microscopic Mineralogy 
in general cover the following ground: 



I. Apparatus. 
(a) Simple Microscope or Lens. 



(b) Compound 

Microscope -« 



(c) Accessory 

Apparatus 



-s 



Base or Foot. 
Arm. 

^""^^ ■ \ Binocular f Resolving Power. 

(Drv Flatness of Field. 

Objectives- j^^^ X Penetration 

Society Screw. S^""'^!?^ Distance. 

Adaptor. ^ Magnifying Power. 

aTqco Pipcc 

' r n.,„„„i»„ f Flatness of Field. 
Eye Piece ( s-^^P""""' ) Size of Held, 
or Ocular ^ p^^^'^^ 1 Magnifying Power. 

Draw Tube. >- '^'■°«= "*'^- 

Collar. 

Coarse Adjustment. 

Fine Adjustment. 

Staee \ ■'^*'^^^- 
^ ( Revolving. 

Clips. 

Centering Screws. 

Mirror and Bar. 

Sub-stage and Bar. 

Diaphragm. 

Optical Axis. 

Use of Powers. 

Magnifying Power. 

Size of Object. 

Camera Lucida and Drawing. 

Shade. 

r Table. 
Light. 

Use and Care of the Eyes. 
Slide. 

Cover Glass. 

Iron Plate for Grinding Sections. 
Grinding Machine. 
Cutting Machine. 
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II. Preparation of Materials. 



(a) Preparation of 
Section .... 



Breaking off the Chip. 
Cutting the Section. 
Grinding on one Side. 
Polishing on one Side. 
Canada or Fir Balsam. 
Cementing Chip to Glass Plate. 
Grinding the Second Side. 
Polishing the Second Side. 
Transference. 
Cover Glass. 
Cleaning Section. 
Labeling Section. 
Thinness of Section. 



III. Character of Minerals. 

Cleavage Plates. 



(a) Crystal Form. . . *• 



Splinters. 

Powder. 

Section. 

Normal. 

Abnormal. 



(b) Crystalline 
Structure . . 



r Cumuliles. 
Globulites . . \ Margarites. 

( Longulites. 
»,. |., C Belonite. 

M'"°''t^^--lTrichites. 
Skeletons. 
Deformed Crystals. 
Zonal Forms. 

(c) Mineral Aggregates. 

(d) Corrosion of Crystals. 

' Gas or Vapor Cavities. 

,,. r- •*• ^ Bubble. 

Vacuum Cavities. • j yv *p 

,,, .J T 1 • ^ Liquid Carbonic Acid. 
P'"'^ Inclusions. . \ g^H^^^ g^^ 

Minerals ' Glass Inclusions . . \ Bubbles. 

Stone Inclusions. 
Included Minerals. 
Arrangement of Inclusions. 
Determination of Inclusions. 



(e) Inclusions in 



(f) Cleavage •< 



Octahedral. 

Cubic. 

Pyramidal. 

Prismatic. 

Pinacoidal. 

Slipping Planes. 

Pressure Planes. 
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IV. Light. 

i Rectilinear. 

(a) Vibration -j Elliptical. 

( Circular. 



' Single Refraction. . . . •{ Isotropic . . •« 



c 
o 

ctf 



fGas. 
Fluid. 
Amorphous Substances. 



>; 



Isometric Minerals. 






Fetragonal, ) ^^ , j- 
Orthorhombic, ' 



►Threelndices 



^ Determination of Index < 



Double Refraction . \ Anisotropic . -« 

Monoclinic, 
(^ Triclinic, 
Index of Refraction ....•{ Critical Angle. 

Comparative Indices. 
Sorby's Method. 
Bertin's Method. 
^ Total Reflectometer. 

(c) Unmodified or Common Light \ ^E,^,°{.°,^te°^ "'^ 

Comparison of Properties of Common and Po- 
larized Light. 

Means of Polar- f Reflecting Plate or Surface. 
Means ot Folar- J g^^^j^ ^^ ^j^^^ pj 

^"^«L»^^^ \ Tourmaline Plate. 

^ Nicol Prism. 

Ordinary and Extraordinary Rays. 



(d) Polarized Light. ^ 



Plane of 

Polarization, 
Plane of 

Vibration, 
Polarizer. 
Analyzer. 



(Longer Nicol (Horizontal. 

Diagonal, /Cross Hair. 

jShorter Nicol (Vertical, 

Diagonal, (Cross Hair. 



Optic Axes 



r Uniaxial .... ^Tetragonal. 

(Hexagonal. 
r Orthorhombic. 
Biaxial .. . . \ Monoclinic. 
( Triclinic. 

I. Bisectrics . . . j ^^^^^ 

i Sphere. 

Solids of Elasticity \ Spheroid. 

( Ellipsoid. 

i Least. 

Axes of Elasticity. . » \ Mean, 

( Greatest. 

Uniaxial Crystals j Negativ;. 

Biaxial Crystals | Negative. 
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T3 
N 






V 



. , T^ , ( Amorphous. 

Always Dark | isometric. 

i Tetragonal. 

Always Parallel \ Hexagonal. 

( Orthorhombic. 

Usually Oblique \ Monoclinic. 

Always Oblique ....•{ Triclinic. 

" Crossed Nicols Alone. 
Calcite Plate. 
Brezina Plate. 
Quartz Plate. 
Calderon's Plate. 
Bertrand Ocular. 



Extinction Lines 



Determination of 
Extinction Lines... 



\ 






N 

'o 
Pm 

bx; 

>-i 
<u 
> 

o 
U 



Cut Perpendicular. 



Colors and Color Scale. 

i Mica Plate. 
Determination of Axes of Elasticity -j Gypsum Plate. 

( Quartz Wedge. 

i Dichroic. 
Color with Polarizer only or Pleochroism . . . . ^ Trichroic. 

( Pleochroic Halos. 

Sections Must be Cut in Special Directions. 
Converging Lens. 

Ocular Removed. 

Observation of Axial Images \ ^-«°-f ^^ ^ye-^^ 

Bertrand Lens. 

Crossed Nicols. 
Parallel Nicols. 

Cut Oblique or Parallel.. . \ p^^alkJ Nicols' 

Circular Polarization. 

Positive or Negative i Mica Plate. 

Character \ Gypsum Plate. 

( Quartz Wedge 

cut Perpendicular | ^^^fel S:'. 

CutObliaue or Parallel.. jCrossed Nicols. 

Positive or Negative \ Mica Plate. 

Character \ Gypsum Plate. 

( Quartz Wedge. 

Orthorhombic V ^'"^ 

( Inclined Dispersion. 
Monoclinic j Horizontal Dispersion. 

( Crossed Dispersion. 
Triclinic. 
Imperfect Axial Images. 



Uniaxial Images . . *< 



Biaxial Images. . . . •< 
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y. Table for Determining the Crystal System of Mineral 
Plates in Thin Sections Between Crossed Nicols in 
Parallel and in Convergent Polarized Light. 

VI. Mineral Aggregates. 

(a) C Aggregate Polarization. 
] Stnictu e J Concentric, i Cross. 

(b) ( .... J Radial. . . . -^ Spherulite .. • *) Axiolites. 



( Granospherite. 



(b) Apparatus < 



VII. Specific Gravity. 

iSonstadt 
RihJbach. 
Brauns, Etc. 

Church. 
1 Car ad a. 
Thoulet. 
Brogger. 
Smeeth. 
Sollas. 
Wulfing. 
Evans. 

Westphal Balance. 
Goldschmidt's Scale. 
Hobbs' Scale. 
^ The Derby Pan. 

VIII. MiCROCHEMICAL ANALYSIS. 

r Boricky's Method. 

(a) Methods \ Streng's Method. 

( Behren's Method. 

(b) Etching. 

(c) Staining. 

(d) Testing for Aluminium, Calcium, Carbon, Chlorine, Chromium, Co- 

balt, Copper, Gold, Iron, Lithium, Magnesium, Manganese, 
Nickel, Potassium, Phosphorus, Silicon, Silver, Sodium, Titan- 
ium, Etc. 

IX. Special Microscopic Characters of Rock Forming Min- 
erals. 

(a) Native Elements: Graphite, Iron. 

(b) Sulphides: Pyrrhotite, Pyrite. 

(c) Oxides: Quartz, Tridymite, Corundum, Hematite, Ilmenite, Spidel, 

Magnetite, Chromite, Rutile, Zircon, Opal. 

(d) Carbonates: Calcite, l-)olomite, Magnesitc, Aragonite. 
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About three thousand five hundred mineral sections for the micro- 
scope. 

B. Lithology; The instruction in this branch of Petrography com- 
prises both the macroscopic and the microscopic study of rocks. For 
this work large and complete collections of rock specimens, with numer- 
ous thin sections, are arranged for the use of the student. The course 
of instruction here is similar to that followed in the course in Mineralogy. 
Lectures are given upon the specimens of the typical collection, the 
method of classification explained, and the distinguishing characters of 
the different groups, species and varieties pointed out Special atten- 
tion is called to the variations and alterations in rocks, and to their local 
modifications due to their special mode of occurrence in the field. The 
student is to supply himself with the President's mimeographed Notes 
on Petrography. 

The object of the course is to give the student that training in the 
practical determination of rocks that will enable him to know them in 
the field and mine, as well as to observe their alterations and modifica- 
tions — subjects that have a very important bearing upon the vital ques- 
tions relating to ore deposits. 

After the study of a sufficiently large number of types has been had, 
the student has assigned to him a large number of drawers containing 
unlabeled specimens of these rocks, which he is expected to determine 
and recite upon, as he has done in his study of minerals. The course is 
thus made thorough and practical, and adapted to the needs of the 
miner, teacher and geologist, giving them a training which they can 
make use of in their future work. 

The student is drilled at the same time upon both the microscopic and 
macroscopic characters of the rocks he is studying, as the thin sections 
of rocks for the most part have been made at the College from the hand 
specimens in the Lecture Collection of Rocks. All practical students of 
Petrography will recognize the great advantage of this arrangement. 

C. Petrology: Under this subdivision of Petrography, the various 
questions relating to the origin, modes of occurrence, relations and 
alterations of rocks, as observed in the field, are considered, but since 
the chief portion of the students electing Petrography also elect Phys- 
ical and Chemical Geology, the majority of the instruction in Petrology 
is given in connection with that subject. 

The entire subject of Petrography is to be taken as a whole, and the 
student is required to have passed in B I (Physics), F I (General Chem- 
istry), and W 2 (Mineralogy). 

In the above course in Petrography the following collections are 
used: ^ 
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I.* Thin Sections of Minerals and Rocks. 

Sections of Minerals 2,500 

Polasiscope Sections 132 

Sections of Lecture Rock Collection 3*625 

Sections of Michigan Rock 700 

Sections of Rosenbusch Rock Collection 729 

Miscellaneous Sections 304 

Sections of Stratigraphical Rock Collection 206 

8,276 
II. Hand Specimens of Rocks. 



Lecture Collection of Rocks 3,8oo 

Practice Collection of Rocks , . . 6,500 

Lecture Collection of Michigan Rocks 700 

Practice Collection of Michigan Rocks 1,500 

Rosenbusch Collection of Rocks 1,000 

Stratigraphical Collection of Rocks 210 



13,710 
Y. GEOLOGY. 

The Director, Assistant Professor Seaman and Mr. Sutton. 

Y I. Principles of Geology. — The President and Assistant Professor 
Seaman. 

Fall term: five times a week, twelve weeks. To count as one-half of 
a course. 

The instruction in this subject is intended as a preparation for the 
study of the Principles of Mining and the subsequent work in Miner- 
alogy, Petrography, Geology and Mining Engineering. Previous work 
in Geology, unless taken as a college or as a university course of a satis- 
factory nature, will not be accepted for this subject, which is required of 
all candidates for the S.B. or E.M. degrees. 

The subject is taught by lectures supplemented by the use of Prof. A. 
Heilprin's The Earth and its Story. This is used in order- to save as 
much of the time of the student in taking notes as practicable. 

The design of the course is to give a clear and philosophical, but brief 
and rapid view of the principles that lie at the basis of geological science. 
The lectures are given three times a week with two recitations weekly on 
the lectures and text-book. The lectures are given by the President, 
while Professor Seaman attends to the recitations. An outline scheme 
of the lectures is given below, but it will be varied from time to time 
as circumstances indicate. 
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Outline Course of Lectures on the Principles of Geology. 

A. Geology. 

I. Physical Geology. 

II. Chemical Geology. 

III. Stratigraphical Geology. 

IV. Economic Geology. 

Divisions I and II, — Principles of Physical and Chemical Geology. 

B. Optics. 

Prism. 
Spectroscope. 

Incandescent Gases. 



I. Light \ 



V 



White Hot Liquids. 
Spectmm . -^ White Hot Solids. 

White Hot Substances surrounded 
by an atmosphere. 



C Universe. 

C Luminous Gas. 

L Nebulae \ Gases under pressure, or incandescent Liquids or 

( Solids, 

'' Chromosphere . . . .\ Prominences. 

Photosphere . . ..\ Sun Spots. 

II. Sun \ MainBody. 

' Corona. 

Light. 
Heat. 
^ Chemical Elements. 

" Continuous. 



Variable . . - 



Irregular. 

Temporary. 

Periodic. 



III. Stars -< 



D. Solar System. 



Multiple . . -^ Double Clusters. 

" Hydrogen (White or Blue Stars). 
Metallic (Sunlike Stars), 
Carbon (Red and Variable Stars). 

t Banded (Small Red Star«). 



Spectrum. .-< 



I 

^ , .^ ( Physical Constitution (Red Spot). 

Jupiter.... I jj/^„^ 



I. Exterior Planets. . < 



Saturn 



• • • • \ 



Rings. 
Moons. 



II. Inner Planets. . . 



Uranus. 

Neptune. 

Asteroids. 

^ ( Physical Characters. 

,, / Moons. 

Venus. '- 

Mercury. 
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III. Moon 



IV. Comets. 



V. Meteors. 



VI. Cosmogony. . . . 

E. Earth. 

I. The Earth's For- 
mation 



1 

i 
i 
i 

i 



II. The Earth's 

Interior 



III. The Earth's 

Exterior 



i 



Flowing Lava * 



c 
o 

< 

> 

e 



Atmosphere. 
Surface. 

Nucleus. 

Coma. 

Tail. 

Meteorites. 
Shooting Stars. 

Solar System. . \ Nebular Hypothesis. 
Universe. 

Gaseous Stage. 
Liquid Stage. 
Solid Stage. 

Precession and Nutation. 

Tides. 

Heat and Pressure. 

Relation of Liquid and Hot Solid States of 

Density. [Matter. 

Geological Evidences. 

Original Crust 

Through Fissures. 

Over the Surface. 

Contact with Subterranean Waters. 

Contact With Surface Waters. 

Quiet Eruptions. 

Explosive Eruptions. 

Eruptive Energy Diminishing. 

Forming Dykes. 

Forming Flows. 

Forming Laccolites. 

Forming Bosses or Masses. 

Origin. 
Cone . . \ Form. 

Structure. 



Materials. . -< 



^ Volcanoes ... -< 



Steam . . -^ Water. 

Gases. 

Ashes. . \ Mud. 

Stones. 

Lava. 



Mud Volcanoes. 
Solfateras. 
Geysers. 
Submarine. 

Cause of Volcanic Action . . •« 



Davy. 

Scrope. 
Mallet. 
Prestwich. 
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Earth Movements. 
I. Tremors and Pulsations. 



II. Elevation of Surface... " 



' Wave Motion . . •* 



IV. Earthquakes. 



" Animal and Plant Remains. 

Sea Worn Caves. 

Raised Beaches. 

Historical Records. 
. Cause of Upheaval. 
I Submerged Forests. 

III. Subsidence of Surface, \ H,°t^ri,^, Re,^,^,. 

^ Cause of Subsidence. 

Shock or Motion. 
Sea Wave. 
Earth Wave. 

Velocity of Wave Motion. 
Depth of Source. 
Duration. 
Area Affected. 
Fissures or Master Joints. 
^ Cause of Earthquakes. 

G. Earth Alteration. r pj-eccnre 

Dry Heat. 

Percolating Waters . . C Hot. 
^ Chemical Action. \ Cold. 
Local. 
^ Regional. 

H. Denudation or Destructive Agencies. 

I. Changes of Temperature. 

II. Lightning. . . . -^ Fulgurites. 

III. Air \ Dry Air, Wind, Tempests. 

(Impact. 
Raindrop Impressions. 
Movement of Fragments. 
Earth Pillars. 
Supply. 
Discharge. 



I. Metamorphism 



Causes . . . . « 






4> 
U -< 






Streams 



Flow 



Erosion . . 



Lakes * 



Transportation. 
Changes of Level. 
Waves. 

Erosion 

^ Transportation. 



Upland. 
Valley. 
Plain. 
'' Channel. 
Pot Holes. 
Valleys. 
Gorges. 
Canons. 
Rapids. 
Falls. 



S Beaches. 
Cliffs. 
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u 
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Seas 



Ice 



Tides , 



■! 



' Origin. 
Ebb. 
Flood. 

Bore or Eagre. 
Whirlpools. 
Erosion. 
Transportation. 

Breakers. 
Ground Swell. 
Force. 
Height. 
Depth. 



Waves 



Erosion 



' Force. 
Hydraulic Pressure. 
Loose Detritus. 
Beaches. 
Cliffs. 



Transportation. 



Currents .... 5 
Earthquake Sea Waves. 



Erosion. 
Transportation. 



' Snow \ Avalanches. 

Hail. 

Nev6 or Firn. 

i Lateral. 

Moraine . . . j Medial. 

( Ground. 



Crevasses. 
Ice Rapids. 
Ice Falls. 
Valley Glaciers. 
Mountain Glaciers. 
Fragmental Glaciers. 



Glaciers , 



Movement . 



f Sides. 
Centre. 
Top. 
Bottom. 



Shore Ice. 

Ground or Anchor Ice. 
^ Sheet Ice (Floe Ice). 



Icebergs. 

Erosion. 

Transportation. 
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Movements 



Chemical Action.. . . -< 



Capillarity of Rocks and Soils. 

Percolation TTIl"'""^!! ^'r '^t' 
( rhrough the Rocks. 

Saturation. 



Solution. 

Oxidation. 

Deoxidation. 

Hydration. 

Carbonation. 

Weathering. 

Efflorescence. 



Mechanical Action 



•I 



V. Interior Waters.. < 



' Contents < 



Springs ■< 



Erosion^ 
Transportation. 

^ Calcareous. 
Ferruginous or Chaly- 
beate. 
Salt. 
Oil. 

{ Alkaline. 
Sulphurous. 
Medicinal \ Salt. 
Bitter, 
t Earthy. 



\ 



State 



( Cold. 
• • • ( Hot, 



Geysers. 



Wells 



■i 



Common. 
Artesian. 



Underground Streams. 

Underground Lakes. 

Channels. 

Caverns. 

Sink Holes. 

Lan'd Slides. 
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(g) Hydrous Silicates: Calamine Zeolites, (Prehnite, Apophyllite, 
Heulandite, Stilbite, Laumontite, Chabazite, Analcite, Datolite, 
Natrolite, Thomsonite, Pectolite), Muscovite (Sericite), Biotite, 
Chloroloid, Chlorite, Delessite, Serpentine (Chrysotile), Talc 
(Steatite), Kaolinite, Chrysocolla, Glauconite. 

Phosphate — Arsenates: Apatite, Pyromorphite, Mimetite. 

Borates: Borax. 

(h) Sulphates: Barite, Celestite, Anglesite, Anhydrite, Gypsum. 

(i) Tungstates: Wolframite. 

(j) Hydrocarbons: Asphaltum, Anthracite, Bitumosite, Cannelite, Lig- 
nite (Jet). 

J. Principal Eruptive (Including Meteoric) Rocks. 

I. Original Forms: Siderolite, (Meteoric Iron, Pallasite), Peridotite; 

Basalt, (Tachylite, Nephelinite or Nephelite Basalt, Leucitite or 
Leucite Basalt); Andesite, (Pyroxene Andesite, Amphibole Ande- 
site); Trachyte, (Lassenite [Pumice]); Rhyolite, (Obsidian [Pum- 
ice, Pitchstone, Pearlite, Spherulite], Granite); Tufa. 

II. Metamorphosed Massive Forms: Cumberlandite; Serpentine, Ophi- 

calcite. Dolomite; Zirkelite, Melaphyr, Diabase, Gabbro, Diorite; 
Phonolite, Propylite, Minette, Syenite; Felsite, Microgranite 
Granite; Porodite. 

III. Metamorphosed Schistose Forms: Serpentine, Talc Schist (Steatite), 

Amphibole Schist, Eclogite, Epidosite, Chlorite Schist; Argillite, 
Granulite, Quartz Schist, Mica Schist, Gneiss; Jaspilite, Halle- 
flinta; Porodite. 

K. Sedimentary Rocks. 

I. Unconsolidated Forms : Laxite: Mud, Sand, Gravel, Shingle, Marl, Clay, 

Loam, Chalk, Infusorialite (Diatomaceous Earth), Guano, Turf, Peat. 

II. Consolidated Forms: Shale, Argillite, Sandstone (Graywacke), Con- 

glomerate, Breccia, Marl, Travertine, Limestone, Dolomite, Tripo- 
lite, Sinterite, Millite, Guano, Gypsum, Anhydrite, Asphaltum, 
Lignite, Cannelite, Bituminosite, Coal. 

III. Consolidated Metamorphosed Forms: Slate, Porcelanite, Andalusite 

Schist, Talc Schist, Chlorite Schist, Amphibole Schist, Mica Schist 
(Sericite Schist, Graphite Schist), Quartz Schist, Ferruginous Schist, 
Jaspilite, Quartzite, Conglomerate, Breccia, Gneiss, Protogine, Mar- 
ble, Ophicalcite, Anthracite. 

L. Rock Forming Agencies (Not Eruptive). 

^ Dust. 
Dust Showers. 

I. Air \ Blood Rain. 

Dunes. 
Loess. 
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' Streams * 



Lakes 



w 

u 



3 



Seas 



r Talus. 
Beds. 
Banks. 
Flood Plains. 
Bars. 
Deltas. 



Mechanical. - 



Mud ) 



Loess. 



Chemical -< 



Organic .... 



Clay 
Sand. 
Gravel. 
^ Shingle. 

'' Iron Ore. 

Salts. 

Gypsum. 

Marl. 
^ Limestone. 

Marl. 

Diatomaceous Earth. 
Peat. 



Mechanical - - 



Shore 



Medial * 



Mud. 
Sand. 
Gravel. 
Shingle. 

Gravel. 
Sand. 

Mud- 



( Blue. 
Green. 
Coral. 
Volcanic. 



^ Clay or Ooze, 
^ Abysmal •{ Red and Gray Clays. 



Snow. 



Ice — 



Chemical ^ 

Organic. 

•{ Avalanches. 

Glaciers. 

Icebergs. 
Floe Ice. 



Saline. 

Calcareous. 

(jypsiferous. 

Ferruginous. 

Manganiferous. 

Argillaceous. 



Surface Moraines. 
Ground Moraines, 
Terminal Moraines. 
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( Land Slides. 
Efflorescence. 



u 

O 

4> 



Surface 

Deposits " 



Springs 



Artesian Wells. 



Mechanical — Detritus. 

Calcareous. 
Chemical ^ Siliceous. 

Ferruginous. 



Interior 
Deposits. 



Deposits in 

Rocks 

Impregnations or Replacements. 
Deposits in 

Cavities ( Mechanical — Bed Deposits. 

( Chemical — Segregations, 



C Decomposition, 



N. Rock Structure. 

Laminae. 



I. Sedimentary 

V Rocks . 



Stratum 



-l 



II. Sedimentary and 
Eruptive Rocks , 



Clasolite. 



Outcrop. ^ 



Current Bedding. 

Wind Drift Structure. 

Wave Marks. 

Ripple Marks. 

Rill Marks. 

Mud Flows. 

Sun Cracks. 

Rain Prints. 

Gas Pipes. 

Thickness. 

Extent. 

Overlap. 



Strike. 



^ Dip . . ^ 



Anticlinical. 
Synclinal. 
Monclinal. 
Qua-qua-versal. 
Geoclinical. 
Inversion. 
^ Crumpling. 



Uncomformability. 
Concretions . . -{ Geodes. 
Deformation. 

Crushing. . -{ Shearing. 

( Contraction. 
Joints . i Pressure. . ^ ^ 

{ Faults .... I Kg^^^^d 

C Sharpe. 

Cleavage i Mechanical- < Sorby. 
° ( Chemical. [ Tyndall. 

( Mechanical. 
( Chemical. 



Foliation 
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O. MouNTAHj Building. 

J jy , , C Volcanic or Eruptive. 

I. upneavai ^ Flexure. 

II. Denudation. 

P. Plants. 

I. Morphology of Plants. — Cell, Tissues, Root, Stem (Thallus), Leaves, 

Flowers, Fruit, Seed. 

II. Classification of Plants. 



r Algae . 



(a) Thallophyta. . . . ^ 



. Fungi . 



Blue Green Algae. 
Green Algae. 
Brown Algae (Diatoms). 
Red Algae. 

Bacteria. 

Yeasts. 

Moulds. 

Mildews. 

Rusts. 

Smuts. 

Mushrooms. 

Lichens. 



"')B'yopMa s srsisS"^""^' 



(c) Pteridophyta . , . 



Filicinse (Ferns). 

Equisetinae (Horsetails). 

Lycopodinae (Club Mosses or Ground Pines). 

' Cycadaceae (Cycads). 
^ Yews. 



(d) Gymnospermae. . < 



^ Coniferae * 



Junipers. 

Cypresses. 

Cedars. 

Larches. 

Firs. 

Hemlocks. 

Spruces. 

Pines. 
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Monocotyledones * 



Palms. 

Grasses. 

Lillies. 

Yams. 

Pine Apples. 

Orchids. 



(e) Angiospermae < 



Apetalous ' 



Gamopetalous * 



Dicotyledones -« 



Polypetalous * 



Willows. 

Oaks. 

Walnuts. 

Plane Trees. 

Nettles. 

Laurels. 

Buckwheats. 

^ Mints. 
Figworts. 
Nightshades. 
Gentians. 
Milkweeds. 
Dogbanes. 
Olives. 
Ebonies. 
Primroses. . 
Heaths. 
Lobelias. 
Composites. 
Honeysuckles. 

Dogwoods. 

Parsleys. 

Cactuses. 

Gourds. 

Evening 

Primroses. 
Witch Plazels. 
Sundews. 
Saxifrages. 
Roses. 
Peas. 
Sumachs. 
Maples. 
Vines. 
Geraniums. 
Lindens. 
Pinks. 
Violets. 
Mustards. 
Pitcher Plants. 
Water Lilies. 
Magnolias. 
Crowfoots. 
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O 
P. 

S 

t: 
< 



Crustacea . 
Myriopoda 



Insecta 



Arachnida , 



( Acorn Shells or Barnacles. 
\ Lobsters, Cray Fishes, Crabs. 

\ Millepedes, Centipedes. 



i Dragon Fly, 
Neuroptera .... s May Fly, 

( White Ants. 

{ Crickets, Locusts, 
Orthoptera . . . . s Grasshoppers, 

( Cockroaches. 

HemiDtera \ ^^^ ^"^' ^om%^. 

rtemiptera ^ pj^^^ ^ouse. 

Coleoptera ....•{ Beetles. 

Diptera \ Flies. 

Lepidoptera . . . •{ Butterflies, Moths. 
Hymenoptera. .-{ Bees, Wasps, Ants. 
\ Mites, Ticks, Scorpions, Spiders. 



' Tunicata 

Acrania 

Pisces, or Fishes. 

Amphibia 



tA 
> 

X* 



Reptilia. 



Aves, Birds. 



\ Ascidians. 

\ Amphioxus or Lancelet. 

( Toads, Frogs, Salamanders, Newts, Mud 
( Puppy. 

Ophida \ Snakes. 

C Lizards. 

Lacertilia \ Chameleon. 

( Iguana. 

S Turtles. 
Tortoises. 

Alligator. 
Crocodile. 
Gavial. 
(^ Cayman. 



Chelonia 



Crocodilia 



Mammalia. 



' Monotremata. . . \ Duckbill, Echidna. 

i Kangaroo, Opossum, 
Marsupialia • • • j Tasmanian Wolf, 

( Tasmanian Devil. 

Edentata \ Sloths, Ant-Eaters, 

IZtUClllata . .....^1^ 1- . I'll 

(Pangolins, Armadillos. 
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Rats, Squirrels, Porcupine, Bea- 
' Rodentia .. . , \ ver, Muskrat, Hares, Mice, 

Prairie Dog. 

Insectivora . . \ Shrews, Moles, Hedgehog. 

Chiroptera . . \ Bats. 

^ . j Whales, Porpoises, Dolphins, 

^^^^^^* \ Narwhale. 

Sirenia \ Manatee, Dugong. 

Proboscidia. . \ Elephants. 



■5 
•I 



c4 

SI 

4^ 

> 



" Mammalia ... ^ 



X" J 



r Rhinoceros, Horse, Hog, Sheep, 
Ungulata. . . . -j Ox, Deer, Tapir, Bison, Gi- 
( ra£fe. 

[ Seal, Walrus, Raccoon, Bear, Ot- 
^ . I ter, Skunk,Weasel, Mink, Fox, 

Carnivora . . . -^ Wolf, Dog. Lynx. Panther. 

[ Leopard, Tiger, Lion, Cat. 
Prosimii \ Lemurs. 

( Monkeys, Apes, (Gibbon, Orang 
^Primates.. . . •? Outang, Chimpanzee, Gorilla), 

( Man. 



Division III. — Stratigraphical Geology. 

R. Geological Formations. 

Laurentian. 
\. Azoic or Archaean -j Huronian. 

Michigan. 



IL Palaeozoic 



Cambrian. 
Lower Silurian. 
Upper Silurian. 
Devonian. 
Carboniferous. 



• • • • 



Triassic. 
Jurassic. 
Cretaceous. 



IIL Mesozoic. 

IV. Cenozoic \ Tertiary. 

V. Anthozoic or i o rt 

Anthropozoic S 

Division IV. — Economic Geology. 

S. Utilites. 
L Definitions. Ore, Lode, Country Rock, Socialite (Associate or Com- 
rade), Gangue or Veinstone. 



128 



Michigan College of Mines. 



II. Origin and Modes of Occurrence of Utilites, or Useful 

Geological Products. 

i Flow Deposits. 

i Non-Fragmental Deposits . \ Dike Deposits. 

I. Eruptive Deposits \ ( Mass Deposits. 

( Fraginental Deposits . . \ Bed Deposits. 

2 Organic Deposits \ Vegetable Deposits . . <{ Bed Deposits. 
® ( Animal Deposits . . \ Bed Deposits. 

3. Mechanical ( Unconsolidated Deposits { Placer or Bed Deposits. 

Deposits ( Consolidated Deposits { Bed Deposits. 

Sublimations, or Vapor Deposits. 
Water Deposits . . \ Bed Deposits. 
Decomposition Deposits . . \ Bed Deposits. 

Eruptive Rock ( Carbona 
Impregnations, 
or Replace- 
ment Deposits 



4. Chemical Deposits •« 



■! 



li 



Impregnations. ( Deposits. 

Sedimentary Rock ( Bed De- 
Impregnations. ( posits. 



Segregations, 
or Cavity 
Deposits < 



Pocket Deposits. 
Chamber Deposits. 



Vein De- 
posits 



Gash Veins. 
Segregated Veins. 
Reticulated Veins 

or Stockworks. 
Fissure, or Fault 

Veins. 






III. Uses of Geological Products. 

iEritcs, or Metallites \ Ores, or Metalliferous Materials. 

T » •» /Construction Materials or 
lectonites.. | guiiding and Road Materials. 

f^ . f Decorative Materials, or 

v^osmites — j Ornamental Stones and Gems. 

Pyrolites «__ \ Refractory, or Fire-resisting Materials. 
Chalicites .. ^ B]"<1'"S Materials, or Limes, 



I 



Non- aerites, or Mem- 
etallites, or Non- 
metalliferous Ma- 
terials 



Ceramites 

Rholites 

Vitrites- 

Tribolites __ 
Thermites__ 
Grapholites, 
Lubricites __ 
Chromatites 

Coprites 

Salites 

Ignites 

Pharmacites 

Chemites 

Hydrites 



( Mortars, Cements, etc.. 

\ Fictile, or Ceramic Materials. 

^ Smelting Materials, or Fluxes. 

\ Vitrifying Materials, or Glass, etc. 

\ Abrasives, or Attrition Materials. 

\ Fuels or Burning Materials, or Carbonites. 

{ Graphic, or Illustrative Materials. 

{ Lubricants, or Friction Materials. 

\ Color Materials, or Paints, Pigments, etc. 

\ Fertilizers, or Mineral Manures. 

\ Salts and Saline Materials. 

\ Pyrotechnic Materials. 

\ Mineral Medicines. 

\ Chemical Materials. 

\ Waters. 
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Students who take this subject must have completed subjects: B i 
(Physics), F i (General Chemistry) and W 2 (Mineralogy); and must 
either have completed, or taken in connection with this, X i (Petrogra- 
phy) and Y 2 (Stratigraphical Geology). 

Y 4. Geological Field Work. — Assistant Professor Seaman and Mr. 
Sutton. 

Forty-five hours a week for the last six weeks of the Summer term. 
To count as a full course. The instruction in this subject begins about 
the middle of July, and consists of six weeks practical work in the field, 
mostly amongst the pre-Cambrian rocks of the Lake Superior region. 

The first few days of the course are spent at compass work, in which 
the student is trained in pacing and in the use of the dial and dip com- 
pass and aneroid barometer. This work consists of running section 
lines, meandering wood-roads and streams, running contour lines, plat- 
ting outcrops ; in fact, making a complete map of the traverses. Speci- 
mens are collected and must be located with reference to some section 
corner or quarter-post established by the United States linear survey. 
On this work the student plats all of his work in the field, keeping his 
latitude and departure by means of his compass course and pacing. 

After the students become more or less adept at platting and compass 
work they are given special small areas to map in detail and to work out 
the relations of the rocks. They make sections and plans showing these 
relations, and are required to write descriptions of the specimens col- 
lected, and to explain the geological phenomena observed. 

Considerable time is spent in the study of the older granites, gneisses 
and hornblende schists, etc., with their varied accompaniment of tufts 
and basic and acid intrusives comprising what is termed the Cascade 
formation, or basement complex. Here the various acids and basic dike 
rocks are studied in their relation to the older schists. Vein phenomena 
are also studied at the various openings along the gold range northwest 
of Ishpeming. 

Next in order are studied the great "Algonquin " series of elastics 
that rest nonconformably upon the older Basement Complex. These 
elastics in the Marquette Iron-Bearing District, 'are found to be capable 
of division into a lower and an upper series, termed respectively the 
"Lower Marquette" and the "Upper Marquette" series. With both 
series are associated large bodies of iron ore. These ore bodies are 
studied with reference to their origin, and maps and sections are made 
showing their mode of occurrence, and their relation to the associated 
rocks. Cross-sections are also made so that the student becomes more 
or less familiar with the lithological characters of the different rock 
members of each series. 

The last week of the course is devoted to the study of the interbedded 
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mation, or to prepare themselves to be teachers or investigators, can 
attend with advantage. All those who expect to give any time to en- 
gineering, exploration work, or to mine superintendence, should pay 
special attention to Mineralogy, Petrography and Geology. 

J. THESIS. 

The Faculty, 

Properly qualified students, who so desire, may include in their list of 
electives a thesis which shall be considered equal in value to a full 
course. The object of this departure from the usual custom of en- 
gineering schools is to save the time wasted by so many students in 
preparing a thesis simply to obtain a degree, when they have no real 
interest in the subject about which they write, nor practical knowledge of 
it. Their time is much more profitably employed when spent in syste- 
matic study under regular instruction. 

It is hoped and expected that by making the thesis elective, more 
valuable work and results, which shall be real contributions to knowl- 
edge, can be obtained. 
J z. Thesis. 

The time supposed to be given to this work is, nine hours a weok^ 
for thirty-three weeks, and the thesis, if accepted, is to count as a full 
course. The subject of the thesis is to be handed in simultaneously 
with the other electives. The work is to be done under the direction 
and with the approval of some instructor or instructors, and the subject 
and thesis must be approved by the President 

The student must have taken all the necessary preparatory work that 
is required to enable him to properly handle his subject, or it will not be 
approved by the President. The instructor or instructors under whom 
the thesis work is done must have presented to the Secretary a written 
statement certifying that the student is properly prepared and able in 
their judgment to accomplish the work specified. This statement is to 
accompany the elective schedule. 

The thesis must be completed by July I, and submitted to the Fac- 
ulty for examination and acceptance, but in no case will the thesis be 
accepted unless the instructor or instructors under whom the thesis work 
was done shall have attached to it a written statement that they approve 
the thesis and recommend its acceptance by the Faculty. 



Degrees. 



Three degrees are offered by the College, as follows: 

Bachelor of Science, S.B. 

Mining Engineer, E.M. 

Doctor of Philosophy, Ph.D. 
The conditions under which the first two will be given, 
are as follows : 

All candidates for the degree of S.B. are required to pass in 
eighteen full courses, including subjects R i (Principles of Mining) and 
Y I (Principles of Geology). 

All graduates of this institution with the E.M. degree can obtain the 
S.B. degree on paying the required fee. 

All candidates for the degree of E. M. are required to pass in twenty- 
two full courses, including subjects R i (Principles of Mining) and Y i 
(Principles of Geology). 

All students who graduated from this institution prior to 1896, with 
the degree of S.B., may receive the degree of E.M., on the presentation 
of evidence showing five years of subsequent successful practical work, 
submitting a satisfactory thesis, and paying the required fee. 

The degree of Ph.D. will be given under the following 
conditions : 

Students who are E.M. graduates of this institution, or graduates of 
other institutions of similar grade, whose courses shall be approved by 
the Faculty, will be admitted as candidates for the degree of Doctor of 
Philosophy. In order to attain this degree they must pursue, for at least 
two years, advanced studies in subjects allied to the work of this insti- 
tution, which studies are to be approved by the Faculty. 

One of the years may, in special cases, be spent elsewhere, and the 
work accepted on sufficient proof of its thoroughness and high character, 
as the equivalent of one year's work done here. But under no condi- 
tion will this degree, or any other degree, be given to anyone unless at 
least one year of thirty-three weeks of actual school work be spent by 
him as a resident student in this institution. 

Students who are E.M. graduates of this College, or of an equivalent 

»33 
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professional school, and also A.B. graduates of some college or university 
whose course of study is accepted by the Faculty, may be admitted to 
the degree of Doctor of Philosophy, after having taken, for at least one 
year of thirty-three weeks, an approved course at study of this insti- 
tution. 

The degree of Doctor of Philosophy will be given only in case the 
student shall have shown marked ability and power for original investi- 
gation, and his thesis shall have received the approval of the Faculty. 

The degree of Mining Engineer will carry with it also the degree of 
Bachelor of Science, if the candidate for the degree of E. M. shall make 
application for the S.B. degree and pay the required fee. 

FEES FOR THE DEQREE8. 

Bachelor of Science 1^15 00 

Mining Engineer 25 00 

Doctor of Philosophy 50 00 

No degree will be conferred until the required fee has been paid, 
which payment must be made to the Treasurer prior to August 15. 



Text-Books-- 1898- 1900. 



A. MATHEMATICS. 

A I. College Algebra, 189 1. G. A. Wentworth. Ginn & Co., Boston. 
A 2 and 3. Plane and Spherical Trigonometry, 1893. N. H. Wheeler. 

Ginn & Co., Boston. 
A 2 and 3. Logarithmic Tables. Last Edition. G. W. Jones. G. W. 

Jones, Ithaca, New York. 
A 4. Analytic Geometry. P. A. Lambert. The Macmillan Co., New 

York. 
A 5. Elements of the Calculus. Last Edition. J. M. Taylor. Ginn & 

Co., Boston. 
A 5. Manuscript Notes on Calculus, 1893. F. W. McNair. 
A 6. A Treatise on Ordinary and Partial Differential Equations. W. 

W. Johnson. John Wiley & Sons, New York. 

B. PHYSICS. 

B I. Manuscript Notes in Physics. 1894- 1895. F. W. McNair. 

B I. Laboratory Course in Physics. Last Edition. W. C. Sabine. Ginn 

& Co., Boston. 
B I. Heat and Light. 1894. R« T. Glazebrook. The Macmillan Co., 

New York. 
B I. Mechanics for Beginners. Last Edition. J. B. Lock. The Mac- 
millan Co., New York. 
B 2 and 3. A Laboratory Manual of Physics and Applied Electricity. 

E. L. Nichols. The Macmillan Co., New York. 
B 2. Lessons on Elementary Practical Physics. Vols. I and II. Balfour 

Stewart and W. W. Haldane Gee. 
B 3. Electrical Measurements. H. S. Carhart and G. W. Patterson, Jr. 

AUyn & Bacon, Boston. 
B 4. Electricity and Magnetism. F. E. Nipher. J. L. Boland Book 

and Stationery Co., St. Louis, Missouri. 

C. MECHANICS. 

C I and 2. Mechanics of Engineering. L. P. Church. John Wiley & 

Sons, New York. 

X35 
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F. CHEMISTRY. 

F I. Manuscript Notes on General Chemistry. 1893. George A. Koenig. 

F I. Manuscript Notes on Experimental Chemistry. 1893. G. A. Koenig. 

F 2. Manual of Determinative Mineralogy. Thirteenth Edition. George 
J. Brush. John Wiley & Sons, New York, 

F a. Landauer's Blowpipe Analysis. 1892. Translated by James Tay- 
lor. The Macmillan Co., New York. 

F 3. Manuscript Notes on the Chemistry of Metal and the Analytical 
Relations of the Metallic Compounds. G. A. Koenig. 

F 4. A System of Instruction in Quantitative Chemical Analysis. C. 
R. Fresenius. Tenth Edition. Edited by O. D. Allen and S. W. 
Johnson. John Wiley & SonSj New York. 

F 4. Manuscript Notes in Quantitative Analysis. 1895-1896. G. A. 

Koenig. 

G. METALLURGY. 

G I. Manuscript Notes in Assaying. ^1895. George A. Koenig. 

G a. Metallurgy of Lead. 1892. H. O. Hofman. Scientific Publish- 
ing Co., New York. 

G 2. Modern American Methods of Copper Smelting. Seventh Edi- 
tion. 1895. E. 1). Peters. Scientific Publishing Co. New York. 

L. DRAWING. 

L I. Lettering for Draftsmen. C. W. Reinhardt. D. Van Nostrand, 

New York. 
L I. Elements of Mechanical Drawing. Last Edition. G. C. Anthony. 

D. C. Heath & Co., Boston. 
L I. Machine Drawing. Last Edition. G. C. Anthony. D. C. Heath 

& Co., Boston. 
L 2. The Theory and Practice of Lettering. C. E. Sherman. C. E. 

Sherman, Columbus, Ohio. 
La. A Practical System of Freehand Lettering. Charles W. Reinhardt, 

D. Van Nostrand Co., New York. 
L 3. The Theory and Practice of Lettering. C. E. Sherman. C. E. 

Sherman, Columbus Ohio. 
L 4. Trusses and Arches. 1 890-189 1. Charles E. Greene. John Wiley 

& Sons, New York. 
L 5. South Kensington Notes on Building Construction, Vols, I and IV. 

Rivingtons, London. 
L 6. Manual of Machine Drawing and Design. Latest Edition. D. A. 

Low and A. W. Bevis. Longmans, Green & Co., New York. 
L 6. Elements of Machine Design. Latest Edition. W. C. Unwin. 

Longmans, Green & Co. 
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Colliery Manager, London. 
§Comptes Rendus, Paris. 
^Contributions from U. S. National Herbarium, Washington. 

Cosmopolitan, New York. 

Cumulative Index, Cleveland, Ohio. 
♦Detroit Business World, Detroit. 
♦Detroit Free Press, Detroit. 
§Dingler*s Poly tech nisches Journal, Stuttgart. 

Electrician, London. 
§Electrical Engineer, New York. 

Electrical Review, London. 

Electrical World, New York. 
§Electrotechnische Zeitschrift, Berlin. 
♦Ely Times, Ely, Minn. 
§Engineering, London. 

Engineer, New York. 
§Engineering. London. 
§Engineering Magazine, New York. 

Engineering Mechanics, Philadelphia. 
§Engineering and Mining Journal, New York. 
§Engineering News, New York. 

Engineering Record, New York. 
♦Escanaba Journal, Escanaba. 
♦Escanaba Mirror, Escanaba. 
♦Field Columbian Museum, Publications, Chicago. 
♦Fife Lake Monitor, Fife Lake. 
♦Florence Mining News, Florence. 

The Forum, New York. 

Fremy's Encyclopfedie Chimique, Paris, 
§Geological Journal, London. 
§Geological Magazine, London, , 
♦Good Health, Battle Creek. 

♦Grand Rapids Saturday Chronicle, Grand Rapids. 
♦Grand Rapids Democrat, Grand Rapids. 
♦Grand Rapids Workman, Grand Rapids. 
♦Grand Traverse Herald, Traverse City. 
♦Hancock Copper Journal, Hancock. 
♦Hancock Progress, Hancock. 

Harper's Magazine, New York. 
♦Hochschule Nachrichten, Bonn. 
♦Home Study, Scranton. 
♦Imlay City Record, Imlay City. 
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cience, New York. 
§Science Progress, London. 

Scientific American, New York. 
§Scientific American Supplement, New York. 
Science and Art of Mining, Wigan, England. 
Scientific Transactions of the Royal Dublin Society. 
Scribner's Magazine, New York. 
§Sitzungsberichte der Kaiserlichen Akademie der Wissenschaften, 

Vienna. 
§Sitzungsberichte der koniglich-preussischen Akademie der Wissen- 
schaften, zu Berlin. 
Societe Geologique de France, Compte Rendu, Paris. 
Stahl und Eisen, DUsseldorf. 
♦Stone, Chicago. 

*Superior Evening Telegram, Superior, Wisconsin. 
Terrestrial Magnetism, Chicago. 
Timely Topics, Lansing. 

Transactions of the American Society of Civil Engineers. 
Transactions of the Association of Civil Engineers of Cornell Uni- 
versity, Ithaca, N. Y. 
§Transactions of the American Institute of Electrical Engineers, New 

York. 
§Transactions of the American Institute of Mining Engineers, New 

York. 
§Transactions of the American Society of Mechanical Engineers, 
New York. 
Transactions of the American Philosophical Society. 
Transactions of the Australian Institute of Mining Engineers. 
§Transactions of the Federated Institute of Mining Engineers, New- 

castle-on-tyne, England. 
§Transactions of the Institute of Mining and Metallurgy. 
Transactions of the Manchester Geological Society, Manchester, 

England. 
Transactions of the Mining Association and Institute of Cornwall, 

Cambourne, England. 
§Transactions of the Wisconsin Academy of Arts, Sciences and Let- 
ters, Madison, Wis. 
^Traverse Bay Eagle, Traverse City. 
Tschermak's Mineralogische und Petrographische Mitheilungen, 

Wien. 
*United States Experiment Station Record, Washington. 
♦United States Postal Guide, Washington, D. C. 
§Verhandlungen der k. k. Geologischen Reichsanstalt, Vienna. 
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special value, a deposit sufficient to cover the cost. The Treas- 
urer's receipt is to be exhibited to the Librarian before any book 
is to be taken out by the party in question. 
10. Use in Reading Room: Books may be taken out by any one for use 
in the reading room, at the discretion of the Librarian. 
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Besides the above there are collections of pal^eontological charts, 
metallurgical, geological and petrographical dis^rams, geological mod- 
els, maps, metallurgical collections, etc. 

Collections of slags, metallurgical products, materials for illustration 
in Economic Geology, as well as some exhibition collections, have been 
commenced, and all persons, particularly former students and graduates 
of the College who can, are urged to contribute to the collections of 
minerals, rocks, veinstones, ores, slags, metallurgical products, samples 
of building stones, machinery, tools, etc., and models, photographs and 
prints of the same, etc. 

In the case of mineral products used in arts and manufactures, it is 
desired to procure specimens showing the various stages in the process 
of manufacture. It is especially important for the College to receive 
and preserve sets of cores from drill holes, samples of ores from every 
mine, with specimens of the associated gangue minerals and rocks, as 
well as of the walls and associated country rocks. 

If the graduates and other former students of the College would see 
to it that the materials desired were sent to the College from their 
respective localities, it would be much appreciated. 
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The Longyear Fund has been continued for six years, and now 
amounts to l3,ooo.oo. 

BSNSFICIARISS OF SCHOLARSHIPS AND FUNDS. 

NORRIE SCHOLARSHIP. 

James Wilson Shields 1897-1898 

WRIGHT SCHOLARSHIP. 

Arthur Eddlemund Blair , 1897-1898 



Buildings. 



Science Hall, or the main building now occupied by the 
College, was completed by the State in 1889, at a cost of 
$75,000. The building is constructed of Portage Entry 
sandstone, with a tile roof (see Frontispiece). 

The larger part of the site and grounds was donated to the College 
by Judge Jay A. Hubbell, to whom the establishment of the College is 
chiefly due. The building has a large and independent supply of 
spring water, sufficient for all its present needs. 

The main building is 109 feet by 53 feet, with a wing 37 feet by 25 
feet. The interior portion of the building has been arranged so as to 
save the greatest amount of space possible for the laboratories and 
working rooms, consistent with safety to the structure and proper 
light. The halls have been reduced to a minimum. The size of the 
rooms and their uses are here given: 

SCIENCE HALL. 

BASEMENT. 

Students' Room . . .-^ 16x33 feet 

Gymnasium 31x42 feet 

Store Room 14x19 feet 

Carpenter Shop 31x42 feet 

Assaying Laboratory 32x41 feet 

Weighing Room 13x16 feet 

Lavatory 8x1 1 feet 

FIRST FLOOR. 

Laboratory of Economic Geology 22x27 feet 

Palseontological Laboratory 21x27 feet 

Professor's Room 15x21 feet 

Geological Laboratory 21x27 feet 

Mineralogical Laboratory 27x40 feet 

Petrographical Laboratory 24x33 feet 

Goniometer Room 7x16 feet 

Lavatory 13x16 feet 

Coat Room 4. 6x16 feet 

X56 
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SECOND FLOOR. 

Library 29x49 feet 

Reading Room 14x21 feet 

Recitation Room 1 5x26 feet 

Recitation Room 14x21 feet 

Recitation Room 28x32 feet 

Professor*s Room 14x16 feet 

Physical Laboratory 33x41 feet 

Lavatory 13x16 feet 

THIRD FLOOR. 

Balance Room 13x16 feet 

Quantitative Laboratory 43^(32 feet 

Professor's Room 15x26 feet 

Qualitative Laboratory 43^49 ^eet 

Chemical Lecture Room 24x33 feet 

Spectroscope Room 6x16 feet 

Chemical Supply Room 1 5x 16 feet 

Chemical Supply Room 11x13 feet 

TOWER. 

Professor's Room 1 5x26 feet 

Photographic Laboratory 15x19 feet 

ENGINEERING HALL. 

This building ivas erected in 1893- 1894, and first occu- 
pied in the summer of the latter year. The size of its 
rooms and their uses are subjoined: 

BASEMENT. 

Machine Shop 97x24 feet 

Tool Room 5x17 feet 

Electrical Instrument Room 34xi7 feet 

Dynamo Room 34x27 feet 

Lavatoi^ 28x10 feet 

Photometer Room 8x14 feet 

FIRST FLOOR. 

Pattern Shop 70x25 feet 

Lecture Room 28x26 feet 

Laboratory for Testing Materials 27x25 feet 

Oil Testing Room i8x 9 feet 

Tool Room iix 8 feet 

Lavatory 12x12 feet 
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standard average price. This is to include the room, heat and lights, as 
well as board. Board alone can be obtained at from seventeen to 
twenty dollars per calendar month. The expenses of course vary much 
with the taste and habits of the student. 
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stagnation as surely as the latter will succeed a period of marked business 
activity. The cycle may be formulated as "a state of quiescence, — next 
improvement, — growing confidence, — prosperity, — excitement, — over- 
trading, — convulsion, — pressure, — stagnation, — distress, — ending again 
in quiescence," when the cycle is again repeated. Thus it follows, that 
a pupil entering upon his preparation for his future occupation in a time 
of prosperity is often less sure of employment on graduation than one 
who starts upon this preparation during a time of distress. 

The following table indicates that these periods of depression are not 
confined to any one country or business, political party, or tariff, but are 
widespread, if not universal — and are dependent upon some general 
periodic law belonging in common to all the commercial nations of the 
globe. 

DATES OF COMMERCIAL CRISES.* 



FRANCE. 


ENGLAND. 


UNITED STATES. 


1804 

181O 

1813-I4 

1818 

1825 

1830 

1836-39 

1847 

1857 
1864 

1882" 
1893. 


1803 
181O 

1815 
1818 
1825 
1830 

1836-39 
1847 
1857 
1864-66 

1873 
1882 

1890-91 


1814* 
1818 
1826 
1829-31 

1837-39 
1848 

1857 
1864 

1873 
1884 

1893 



The periodic time is variable, but latterly it appears to be from eight 
to ten years in length, roughly divided as follows : " Prosperity for five 
to seven years ; panic, a few months to a few years ; and liquidation 
about a few years," The past three panics have been followed by 
strikes, in 1877, 1885-86, and 1894, that greatly retarded the advancing 
tide of prosperity. The same may be said of elections, monetary and 
tariff agitations, and war. The natural law is to prepare in dull times to 
take advantage of the active years, and this applies to preparation for 
mining as well as for all other occupations. 

The success of a graduate depends very much upon himself, and it 
has been proven by the positions occupied by the graduates of this Col- 

*A Brief History of Panics, Juglar and Thorn, pp. 19, aa. 
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the world in general. Such men as these are naturally obliged to 
some time in acquiring a special kind of knowle(^ge that the < 
cannot give. 

So far as known, the salaries have increased, after a vane 
from $900 to even $8,000 or more per year. All this, however, 
pendent upon the demand and supply, the state of the mining ifeid 
at any time, and upon other factors too numerous to be mentio&ed 
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NAME. RESIDENCE. 

Edward Fenner Douglass, Houghton, Mich. 

Bird Wallace Dunn, Houghton, Mich. 

Robert Leverick Edwards, Houghton, Mich. 

Harry Marshall Erskine Evans, B. A. 

(University of Toronto), Hamilton, Canada. 

Roy Wilford Fairbank, Litchfield, Mich. 

Frank Farmer, Georgetown, Colo. 

Louis Douglas Fay, Chicago, 111. 

Camilo Figueroa, A. B. (St. Mary's Col- 
lege), Saltillo, Mexico. 

Charles Got fried Fisher, Hancock, Mich. 

Herbert Arthur Folsom, Fort Paynfi, Ala. 

Andre Formis, Stuttgart, Germany. 

Emil Arthur Franke, Chicago, 111. 

Carl Hjalmar Frimodig, Houghton, Mich. 

Octave Gardner, Calumet, Mich. 

Edwin Gage Gilbert, Winnetk.a, 111. 

John Martin Goldsworthy, Iron Mountain, Mich. 

George Silas Goodale, Detroit, Mich. 

Fred Turrell Greene, Berlin, Ontario. 

Frank William Haas, Houghton, Mich. 

George Allen Haas, Houghton, Mich. 

Nathan Haas, Houghton, Mich. 

Holger Hanson, Grayling, Mich. 

George Henry Ronald Harris, C. E. (Royal 

Military College, Kingston, Ont.), London, Ont. 

William Frederick Hartmann, Houghton, Mich. 

Rupert Pratt- Hayes, Richland Centre, Wis. 

♦John Daniel Healy, Houghton, Mich. 

Will Healy, Hancock, Mich. 

Virgil Sebring Hillyer, B. S. (Michigan 

Agricultural College), Grand Rapids, Mich. 

Frederic Walpole Hoar, (S. B., Michi- 
gan College of Mines), Houghton, Mich. 

John Mitchell Hoar, Houghton, Mich. 

Joseph H. Hodgson, Houghton, Mich. 

Albert Bernhard HoUey, Marquette, Mich. 

Joseph Arthur Houle, Negaunee, Mich. 

Harry Terry Hulst, Milwaukee, Wis. 

Hugh Birley Hunt, Huron, S. Dakota. 

George Chadwick Irvin, Lima, Ohio. 

* Deceased, August 19, X898. 
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NAME. 

Lewis Albert Jeffs, 

Joseph Henry JenkiD, 

Bamlet Kent, (S. B., E. M., Michigan 

College of Mines), 
John Knox, Jr., 
Albert Colfax Krause, 
Frank Otto Krellwitz, 
Clarence Smith Langley, 
Frederick Garrison Lasier, 
Henry Grover Latham, 
Alexander Leggat, 



RESIDENCE. 

Rockland, Mich. 
Lake Linden, Mich. 

Houghton, Mich. 
Hamilton, Ont. 
Lake Linden, Mich. 
Houghton, Mich. 
San Francisco, Cal. 
Detroit, Mich. 
Detroit, Mich. 
Butte, Mont. 



John Edgar McAllister, (B. S., C. E., 
University of Toronto), 

William Alexander McCurdy, 

Frank Jerome McElery, 

Arthur Eugene Maas, 

Walter Leo Maas, _ 

Robert J. Manderfield, 

Carlos Martinez, 

Russell Teal Mason, (E. M., Michigan 
College of Mines), 

Harry Talman Mercer, 

Axel Espern Michelson, 

Bruce Albert Middlemiss, 

Carlton Franklin Moore, (E. M., Michi- 
gan College of Mines), 

Edward Adalor Morin, 

James Jardine Murray, 



Christo Pope Nedelkoff, 

Carr Baker Neel, (S. B., University of 



Toronto, Canada. 
Houghton, Mich. 
New York City, N. Y. 
Negaunee, Mich. 
Negaunee, Mich. 
Houghton, Mich. 
Saltillo, Coahuila, Mexico. 

Houghton, Mich. 
Ontonagon, Mich. 
Grayling, Mich. 
South Lake Linden, Mich. 

Houghton, Mich. 
Houghton, Mich. 
Castle Milk Mill, 

Lockerbie, Scotland. 
Chicago, 111. 



Chicago), 
Hans Peter Olson, 
Frederick William O'Neil, 
Nathan Sanford Osborne, 
Samuel Walter Osgood, Jr., 
Warren Downes Parker, Jr., 
Dan Peacock, 
John Edward Penberthy, 
William James Penhallegon, 
Louis Alfred Pettibone, 
Alfred Tennyson Pryor, 



Chicago, 111. 
Grayling, Mich. 
Dover, N. H. 
Water Mill, N. Y. 
Chicago, 111. 
River Falls, Wis. 
Chicago, 111. 
Houghton, Mich. 
Calumet, Mich. 
Fond du Lac, Wis. 
Houghton, Mich. 
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NAME. 

Huntley Burnham Randall, 

Emil Frederick Remer, 

Fred Llewellyn Reynolds, 

Appleton Ricbey, 

Frederick Charles Roberts, (S. B., North 

western University), 
Samuel Edgar Robbins, 
Richard Rourke, 
Edward Francis Russell, (S. B., E. M., 

Michigan College of Mines), 
Edwin Patrick Ryan, 
William George Sarazin, 
John Jacob Sanders, (C. E., University of 

Missouri), 
William Vaclav Savicki, 
Samuel Schenkel, 
Enrique Adolpho Schumann, (S. B., Mich 

igan College of Mines), 
Rex Robert Seeber, 
Michael Carey Shea, 
John Sheehan, 
Irving James Shields, 
James Wilson Shields, 
Willard Joseph Smith, 
Henry Vincent Snell, 
Arthur Eugene Snow, 
Charles Frank Spaulding, 
Hugh Roland Strickland, (C. E., Royal 

Military College, Kingston, Ont.), Lakefield, Ont. 



RESIDENCE. 

Detroit, Mich. 
Saginaw, Mich. 
Pasadena, Cal. 
Houghton, Mich. 

Crystal Falls, Mich. 
Salt Lake City, Utah. 
Hancock, Mich. 

Yonkers, N. Y. 

Chicago, 111. 

Lake Linden, Mich. 



Houghton, Mich. 
Chicago, 111. 
Springville, N. Y. 

Santiago, Cuba. 
Waterloo, Wis. 
Calumet, Mich. 
Hancock, Mich. 
Hancock, Mich. 
Hancock, Mich. 
AUouez, Mich. 
South Lake Linden, Mich. 
St. George, Utah. 
Chicago, 111. 



Timothy Sullivan, 

William John Sutton, 

Roy William Sweet, 

James Arthur Thomas, 

Walter Unzicker, 

Frank Lyon Van Orden, 

Simon Andrew Verwey, 

Ernest LeRoy Wallace, 

George Wass, 

Hugh Watt, (M. D., University 

Toronto), 
Theodore William Werder, 



Hancock, Mich. 
Victoria, B. C. 
Iron Mountain, Mich. 
Houghton, Mich. 
Chicago, 111. 
Houghton, Mich. 
Holland, Mich. 
Chicago, 111. 
Milwaukee, Wis. 



of 



Fort Steel, B. C. 
Ashland, Wis. 
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Michigan College of Mines, 



NAME. 
William Baker Dunwoody, 
Robert Leverick Edwards, 
Roy Wilford Fairbank, 
Louis Douglas Fay, 
Charles Gotfried Fisher, 
Albert Henry Floeter, 
Andre Formis, 
Emil Arthur Franke, 
Carl Hjalmar Frimodig, 
Edwin Gage Gilbert, 
John Martin Goldsworthy, 
George Silas Goodale, 
Frank William Haas, 
Nathan Haas, 
Sydney DeVere Hall, 
Holger Hanson, 
William Frederick Hartmann, 
John George Hately, 
Rupert Pratt- Hayes, 

Virgil Sebring Hillyer (S,B„ Michigan 
Agricultural College), 

Albert Bernhard Holley, 
Joseph Arthur Houle. 

William Patrick Hurley, 

George Chadwick Irwin, 

Lewis Albert Jeffs, 

Alfred Leonard Johnson, 

Frederick Garrison Lasier, 

Henry Grover Latham, 

Alexander Leggat, 

Allan Leigh, 

Robert Lyman Jr., 

Arthur Eugene Maas, 

Walter Leo Maas, 

William Alexander McCurdy, 

Frank Jerome McElery, 

Clare Count Markey, 

Harry Talman Mercer, 

Axel Espem Michelson, 

Bruce Albert Middlemiss, 

James Harvey Millard, 

Edward Adalor Morin, 



RESIDENCE. 

Eagle Mills, Mich. 
Houghton, Mich. 
Litchfield, Mich. 
Los Angeles, Cal. 
Hancock, Mich. 
Menominee, Mich. 
Houghton, Mich. 
Chicago, 111. 
Houghton, Mich. 
Houghton, Mich. 
Iron Mountain, Mich. 
Detroit, Mich. 
Houghton, Mich. 
Houghton, Mich. 
Bay City, Mich. 
Grayling, Mich. 
Houghton, Mich. 
Chicago, 111. 
Houghton, Mich, 



Grand Rapids, Mich. 
Marquette, Mich. 
Negaunee, Mich, 
Bay City, Mich. 
Lima, Ohio. 
Rockland, Mich. 
Ishpeming, Mich. 
Detroit, Mich. 
Detroit, Mich. 
Butte, Mont. 
Houghton, Mich. 
Escanaba, Mich. 
Negaunee, Mich. 
Negaunee, Mich, 
Houghton, Mich. 
New York City, N. Y. 
Port Huron, Mich. 
Ontonagon, Mich. 
Grayling, Mich. 
South Lake Linden, Mich. 
Malcolm, Mich, 
Houghton, Mich. 



Register of Studetits. 
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NAME. 

James Jardine Murray, 

Can Baker Neel (S.B., University of 

cago), 
Togo Okubo, 

Frederick William O'Neil, 
Nathan Sanford Osborne, 
Samuel Walter Osgood, Jr., 

Dan Peacock, 

John Edward Penberthy, 

Thomas James Penhallegan, 

William James Penhallegon, 

Louis Alfred Pettibone, 

Huntley Burnham Randall, 

Richard Willis Rea, 

Emil Frederick Remer, 

Fred Llewellyn Reynolds, 

Henry Harrison Richardson, 

Appleton Richey, 

Samuel Edgar Robbins, 

Richard Rourke, Jr., 

Edwin Patrick Ryan, 

Louis August Saam, 
Seijiro Saito, 
William George Sarazin, 
Samuel Schenkel, 
Carl Edward Schriber, 
Robert Rex Seeber, 
Matthew Alfred Sembla, 
Michael Carey Shea, 
George Ropes Sheldon, 
Irving James Shields, 
James Wilson Shields, • 
Ward Brainard Smith, 
Henry Vincent Snell, 
Charles Frank Spaulding, 
William John Sutton, 
James Arthur Thomas. 
George Pembroke Tucker, 
Walter Unzicker, 
Benjamin Willett Vallat, 
Frank Lyon Van Orden, 



Chi- 



RESIDENCE. 

Castle Milk Mill, Lockerbie, 
Scotland. 

Chicago, 111. 
Hikone, Japan. 
Dover, N. H. 
Water Mill, N, Y. 
Chicago, 111. 
Chicago, 111. 
Houghton, Mich. 
Calumet, Mich. 
Calumet, Mich. 
Fond du Lac, Wis. 
Detroit, Mich. 
Menominee Mich. 
Saginaw, Mich. 
Pasadena, Cal. 
Hancock, Mich. 
Houghton, Mich. 
Salt Lake City, Utah. 
Hancock, Mich. 
Chicago, 111. 

South Lake Linden, Mich. 
Nemuro, Japan. 
Lake Linden, Mich. 
Springville, N. Y. 
Oshkosh, Wis. 
Waterloo, Wis. 
Calumet, Mich. 
Calumet, Mich. 
Ishpeming, Mich. 
Hancock, Mich, 
Hancock, Mich. 
Flint, Mich. 

South Lake Linden, Mich. 
Chicago, 111. 
Victoria, B. C. 
Houghton, Mich. 
Manistique, Mich. 
Chicago, 111. 
Detroit, Mich. 
Houghton, Mich. 



1 82 Michigan College of Mines. 

NAME. RESIDENCE. 

Ernest LeRoy Wallace, Chicago, 111. 

George Wass, Houghton, Mich. 

George Drake Wheeler, Ann Arbor, Mich, 

John Ernest Wilson. Harrison, Mich. 



Students Enrolled, 1896-1897. 



BY STATES AND COUNTRIES. 

British Columbia. -.— 2 

California 2 

Cuba I 

District of Columbia i 

Germany-.... I 

Illinois ^. 13 

Massachusetts . i 

Mexico 3 

Michigan j UPP« 56 ,, 

Montana 5 

New Hampshire — I 

New York — 6 

Ohio I 

Ontario 7 

Pennsylvania 2 

South Africa i 

South Dakota i 

Texas i 

Utah 4 

Wisconsin - — — 9 

140 



183 



Students Enrolled, 1897-1898. 



BY STATES AND COUNTRIES. 

British Columbia i 

California 2 

District of Columbia I 

Illinois 9 

Japan 2 

Mexico .— I 

^'-''igan j UPP- 53.... .„..„„„_ ,, 

Montana 5 

New Hampshire I 

New York .... . 6 

Ohio .... 2 

Ontario i 

Pennsylvania 2 

Scotland I 

South Africa . i 

Texas i 

Utah 3 

Wisconsin 5 

122 

AVERAGE AGE OF STUDENTS. 

1896 — 1897 22 years. 

1897— 1898 22>^ years. 
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Athletic Association. 



OFFICERS, 1896-1897. 

President Warren Downes Parker, Jr 

Vice-President William Francis Brown 

Secretary Alonzo Webster Clark, Jr 

Treasurer Dan Peacock 

ADVISORY COMMITTEE. 
Dr. George Augustus Koenig. 

Louis Martin Hardenburgh. 

George Henry Ronald Harris. 



OFFICERS, 1897-1898. 

President Samuel Walter Osgood, Jr 

First Vice-President ! Joseph Arthur Houle 

Second Vice-President Walter Unzicker 

Secretary Alonzo Webster Clark, Jr 

Treasurer Harry Talman Mercer 

ADVISORY COMMITTEE. 
Dr. George Augustus Koenig. 

Louis Martin Hardenburgh. 

William Francis Brown. 



Michigan College of Mines Alumni 

Association, 



President E.W. WALKER 

First Vice-President J. B. WATSON 

Secretary ) 

Treasurer . \ ^' ^^ "OAR 

Director, Two Years J. G. KIRCHEN 

Director, Three Years J. N. ESSELSTYN 

13 185 



Calendar, 1898-1899. 



Fall Term commences Friday morning, September 30, 1898, and ends 
Friday noon, December 23, 1898. Twelve weeks. 

Examinations for admission and advanced standing commence Fri- 
day at 9 A. M., and continue through Friday and Saturday. 

Regular work for all classes commences Monday, October 3, 1898, at 
8 A. M., and all students are expected to be prepared to take up their 
work at that time. 

Thanksgiving recess, November, Wednesday noon until Monday 
morning. 

Winter Term commences Monday morning, January 9, and ends Fri- 
day noon, March 24, 1899. Eleven weeks. 



Spring Term commences Monday morning, April 3, and ends Satur- 
day evening, June 10, 1899. Ten weeks. 



Summer Term commences Monday morning, June 12, 1899, and ends 
Friday evening, September i, 1899. Twelve weeks. 

Practical Work in Mine Surveying and Mining begins Monday 
morning. May 8, and ends Friday evening, June 9, 1899. 

Surveying commences Monday morning, June 12, and ends Thurs- 
day evening, August 31, 1899. 

Shop Practice begins Monday morning, June 12, and ends Thursday 
evening, August 31, 1899. 

Ore Dressing and Testing Materials of Engineering commence 
Monday morning, June 12, and end Friday evening, July 21, 1899. 

Field Geology begins Tuesday morning, July 24, and ends Thursday 
evening, August 31, 1899. 

Commencement Exef ciseSf Friday, September i, 1899. 
Annual Meeting of the Board of Control, 9 A. m. 
Meeting of the Alumni Association, 4 p. M. 
Alumni Dinner, 5 P. M. 
Graduation Exercises, 8 P. M. 

Reception for the Graduating Class by the Undergraduates, 10 P. M. 
z86 



Calendar, 1899-1900. 



Fall Term commences Friday morning, September 29, 1899, ends Fri- 
day noon, December 22, 1899. Twelve weeks. 
Examinations for admission and advanced standing commence Fri- 
day at 9 A. M., and continue through Friday and Saturday. 

Regular work for all classes commences Monday, October 2, 1899, at 
8 A. M. Full work is to be taken up at this time. 

Thanksgiving recess, November, Wednesday noon until Monday 
morning. 

Winter Term commences Monday morning, January 8, and ends Fri- 
day noon, March 23, 1900. Eleven weeks. 



Spring Term commences Monday morning, April 2, and ends Saturday 
evening, June 9, 1900. Ten weeks. 



Summer Term commences Monday morning, June 11, 1900, and ends 
Friday evening, August 31, 1900. Twelve weeks. 

Practical Work in Mine Surveying and Mining commences Monday 

morning, May 7, and ends Friday evening, June 8, 1900. 

Field Work in Surveying commences Monday morning, June 1 1, and 

ends Thursday evening, August 30, 1900. 

Shop Practice begins Monday morning, June ii, and ends Thursday 

evening, August 30, 1900. 

Ore Dressing and Testing Materials of Engineering commence 

Monday morning, June 11, and end Friday evening, July 20, 1900. 

Field Geology begins Monday morning, July 23, and ends Thursday 

evening, August 30, 1900. 

Commencement Exercises^ Friday, August 31, 1900. 

Annual Meeting of the Board of Control, 9 A. M. 

Meeting of the Alumni Association, 4 P. M. 

Alumni Dinner, 5 p. M. 

Graduation Exercises, 8 P. M. 

Reception for the Graduating Class by the Undergraduates, 10 P. m. 
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Calendar, 1900-1901. 



Fall Term commences Friday morning, September 28, 1900, ends Fri- 
day noon, December 21, 19.00. Twelve weeks. 

Examinations for admission and advanced standing commence Friday 
morning at 9 o'clock, and continue through Friday and Saturday. 

Regular work for all classes commences Monday, October i, 1900, at 
8 A. M. Full work is to be taken up at this time. 

Thanksgiving recess, November, Wednesday noon until Monday 
morning. 

Winter Term commences Monday morning, January 7, and ends Fri- 
day noon, March 22, 190 1. Eleven weeks. 



Spring Term commences Monday morning, April i, and ends Saturday 
evening, June 8, 1901. Ten weeks. 



Summer Term commences Monday morning, June 10, 1901, and ends 
Friday evening, August 30, 1901. Twelve weeks. 

Practical Work in Mine Surveying and Mining begins Monday 

morning. May 6, and ends Friday evening, June 7, 1901. 

Surveying commences Monday morning, June 10, and ends Thursday 

evening, August 29, 1901. 

Shop Practice begins Monday morning, June 10, and ends Thursday 

evening, August 29, 1 901. 

Ore Dressing aud Testing Materials of Engineering commence 

Monday morning, June 10, and end Friday evening, July 19, 1 901. 

Field Geology begins Monday morning, July 22, and ends Thursday 

evening, August 29, 1901. 

Commencement Exercises^ Friday, August 30, 190 1. 

Annual Meeting of the Board of Control, 9 A. M. 

Meeting of the Alumni Association, 4 p. M. 

Alumni Dinner, 5 P« M. 

Graduation Exercises, 8 P. M. 

Reception for the (graduating Class by the Undergraduates, lo P. M. 
188 
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Accredited Schools, 44. 
Admission, Requirements for, 

41-46. 
Admission, by Certificate, 45, 46. 
Admission, by Diploma, 41-44. 
Admission, by Examination, 44. 
Algebra, 55, 66. 
Alumni Association, 185. 
Analytic Geometry, 55, 66. 
Analytic Mechanics, 56, 73. 
Assay Laboratory, 158, 159. 
Assaying, 56, 79. 
Astronomy, 44. 
Athletic Association, 185. 
Attendance, 14. 

Bachelor of Science, 133, 134. 
Biology, 60, Id, 102, 138. 
Blowpipe Analysis, 56, 77. 
Board of Control, 16. 
Book-keeping, 44. 
Buildings, 156-159. 

Calculus, 55, 66, 67. 
Calendars, 186-190. 
Chemistry, 56, 73-79. 136. 
Chemistry, General Experimental, 

56, 76. 77. 
Civil Engineering, 59, 94-97* 137- 
Collections, 149, 150. 
College of Mines: Purpose and 

History, 9-14. 
Commercial Crises, 163, 164. 
Courses of Instruction, 49-52. 
Courses of Instruction, Outline of, 

55-62. 
Crystallography, 60, 102, 138. 

Degrees, 133, 134. 
Departments of Instruction, 

65-132. 
Deposit, 161. 
Differential Equations, 55, 67. 



Doctor of Philosophy, 133-134. 
Drawing, 57, 82-86, 136. 
Drawing Instruments, 82-84. 

Electrical Engineering, 58, 59, 

92-94, 137. 
Electrical Engineering Laboratory, 

93. 94- 
Electrical Measurements, 55, 7 1, 72. 

Electricity and Magnetism, 56, 72. 
Electives, Choice of, 51. 
Elective System, 49-52. 
Employment, 163-168. 
Engineering Design and Construc- 
tion, 57, 85. 
Engineering Hall, 157, 158. 
Expenses, 160-162. 
Expenses of the College, 14. 

Faculty, 21. 

Geological Field Work, 61, 130, 

131. 
Geology, 61, 1 13-132, 138. 

Geology, Economic, 61, 131, 132. 
Geology, Principles of, 61, 

113-128. 
Geology, Physical and Chemical, 
^ 61, 129, 130. 

Geology, Stratigraphical, 61, 129. 
Graduates, 14, 25-38. 
Graduates, Occupation of, 25-37. 
Graphical Statics, 57, 84, 85. 
High School, Course of Study, 42, 
45, 46. 

Houghton, 170-172. 
Hydraulics, 59, 96, 97. 

Inventory, 15. 

Library, 139-148. 

Lithology, 61, 1 12. 
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Longyear Fund, 154, 155. 
Longyear Prizes, 151, 152. 

Machine Design, 57, 85. 
Mathematics, 55, 65-67, 135. 
Mechanical Drawing, 57, 82-84. 
Mechanical Engineering, 57, 58, 

86-92, 137. 
Mechanical Laboratory, 58,91,92, 
Mechanics, 56, 73, 135. 
Mechanics of Materials, 58, 90. 
Mechanism, 58, 89, 90. 
Metallurgical Designing, 57, 81,82. 
Metallurgical Experimentation, 57, 

81. 
Metallurgical Laboratory, 158, 159. 
Metallurgy. 56, 79-^2, 136. 
Mine Accounts, 60, 100. 
Mine Management, 60, 100. 
Mine Surveying and Mining, 59, 

60, 98, 99. 
Mine Ventilation, 60, lOO. 
Mineralogy, 60, 102. 
Mining Engineer, 133, 134. 
Mining Engineering, 59, 60, 

97-100, 137, 13S. 
Mining, Principles of, 59, 97, 98. 

Norrie Scholarship, 153, I54- 

Officers, 17-21. 

(^re Dressing, 60, 100, lOl, 138. 

Organization, 9. 

ralxontology, 60, loi, 102, 138. 
Periodicals, 140-147. 
Petrograpiiy, 61, 104-113, 138. 
Petrology, 61, 1 12. 
Physical Apparatus, 68-71. 



Physical Geography, 44. 
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Physics, 55, 56, 67-72, 135. 
President, 51, 52. 

Prizes and Scholarships, 1 51-155. 
Properties of Materials, 57, 86, 87. 
Pumps and Pumping Machinery, 
58, 92. 

Qualitative Analysis, 56, 77, 78. 
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Regulations of the Library, 147, 

148. 
Required Studies, 133. 
Routes, 169, 171. 

Science Hall, 156, 157. 
Shop Practice, 58, 87-89. 
Students, Average Age of, 184. 
Students, Register of, 175-182. 
Students, Residence of, 14. 
Students, Special, 46. 
Students, Summary of, 183-184. 
Studies, Sequence of, 49, 50. 
Surveying, 59, 94-96. 
Synthetic Chemistry, 56, 79. 

Testing Materials of Engineering, 

58, 90, 91. 
Text-Books, 135-138. 
Topographical Drawing, 57, 83, 84. 
Thesis, 61, 62, 132. 
Trigonometry, Plane, 55» 66. 
Trigonometry, Spherical, 55, 66. 
Tuition, 160-162. 

Wright Scholarship, 152, 153. 

Zoology, 60, loi, 102, 138. 
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1 2 Michigan College of Mines, 

proper sub-heads in the section of the catalogue devoted to "Depart- 
ments of Instruction" is given a more particular account of the man- 
ner of using the several parts of the equipment and the various fea« 
tures of the surroundings for the purposes of Instruction. 

The field of mining engineering is so broad, and the number of 
subjects bearing on it so great, that no student can profitably cover 
all of the ground in the time usually given to a college course. More- 
over the average student possesses greater aptitudes in some part or 
parts of this broad field than in others*. If he cannot train for all of 
it, his chances of success are manifestly greatest if he devotes him- 
self to those portions for which he is best adapted. In order that he 
may do this some way must be provided whereby different students 
may pursue different curriculums, because they will show different 
bents. To meet these conditions the Michigan College of Mines has put 
into operation a sys'tem allowing a wide range in selecting the 
courses or subjects which shall compose a particular student's curri- 
culum. This does not mean that haphazard selection is allowed. A 
student desiring to pursue a certain line of work selects courses lead- 
ing up to it. He is obliged to preserve the natural sequence of sub- 
jects. Having shown his bent and set out to train in accordance with 
it he follows an orderly system of selection which may become more 
and more specialized as he nears the end of his course. The Michi- 
gan College of Mines was the first and until very recently the only 
institution to offer such privileges of choice to a student of engineer- 
ing. Regulations governing the choice of courses under this system 
are given with other regulations of the college on a subsequent page. 

The methods outlined above are not schemes which have been 
carelessly thought out and hastily adopted. They have developed 
slowly in the earnest effort of those interested in, and responsible for 
the institution to solve the problems presented to it, and to build up 
an efficient system of training mining engineers. Up to the present 
time they have stood the test of use very satisfactorily. 



BOARD OF CONTROL OF THE MICHIGAN COLLEGE OF 

MINES. 



TERM EXPIRES. 

Hon. John Monroe Longyear, Marquette June 9, 1901 

Alfred Kidder, Marquette June 9, 1901 

William Kelly, Vulcan June 9, 1903 

Elbridge G. Brown, Calumet June 9, 1903 

Walter Fitch, Beacon June 9, 1905 

Horatio Stuart Goodell, Houghton June 9, 1905 



OFFICERS OF THE BOARD OF CONTROL. 



PRESIDENT OF THE BOARD OF CONTROL, 

WALTER FITCH. 

President of the Michigan College of Mines. 
FRED WALTER McNAIR. 



Secretary of the Board of Control and Treasurer 

OF the College. 

ALLEN FORSYTH REES. 
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OFFICERS OF THE MICHIGAN COLLEGE OF MINES. 

1899-1900. 



Fred Walter McNair, B.S., (University of Wisconsin), 

President, 
Professor of Physics and Mechanics. 

George Augustus Koenig, M.E., (Polytechnikum, Karlsruhe), 
A.M., Ph.D., (University of Heidelberg), 
Professor of Chemistry and Metallurgy. 

Frederick William Sperr, E.M., (Ohio State University), 
Professor of Civil and Mining Engineering. 

OzNi Porter Hood, M.S., M.E., (Rose Polytechnic Institute), 
Professor of Mechanical and Electrical Engineering. 

Arthur Edmund Seaman, S.B., (Michigan College of Mines), 
Professor of Mineralogy and Geology. 

James Fisher, E.M., (Michigan College of Mines), 
Instructor in Mathematics and Physics. 

Mrs. Frances Hanna Scott, 
Librarian and Secretary. 

Nathan Sanford Osborne, E.M., (Michigan College of Mines), 
Instructor in Mathematics and Physics. 

George Luther Christensen, B.S., (Kansas State Agricultural 

and Mechanical College), 
Instructor in Mechanical Engineering. 

Harry Talman Mercer, S.B., E.M., (Michigan College of Mines), 
Instructor in Civil and Mining Engineering, 

Emil Arthur Franke, S.B., (Michigan College of Mines. 
Instructor in Chemistry and Metallurgy. 

Enos Harrold, 
Instructor in Machine Shop. 

WiLLARD Lawson Cumings, S.B., (Michigan Agricultural College), 

Instructor in Mineralogy. 

14 



Officers, i8gg-igoo, 15 



Samuel Walter Osgood, S. B., (Michigan College of Mines), 

Assistant in Mineralogy. 

Frederick William O'Neil, E.M., (Michigan College of Mines), 

Assistant in Mechanical Engineering. 

Charles Ward Botsford, 
Assistant in Civil and Mining Engineering. 

Charles Duval Hohl, 
Assistant in Physics. 

Ralph Clark Works, 
Assistant in Chemistry. 

Henry Augustus Collin, 
Assistant in CHiemistry. 

Henry Gibbs, 
Purchasing Agent and Supply Qerk. 

Miss May D. Hoar, 
Stenographer and Typewriter. 

Roy Ward, 
Engineer. 

Maxime Morin, 
Carpenter. 

Frederick Charles Strasser, 
Janitor. 

Arthur Bogan, 
Janitor of Chemical Laboratories. 

Harry Tallman Mercer, S.B., E.M., (Michigan College of Mines). 
Honorary Mineralogist, U. S. Commission to the Paris Exposition. 



FACULTY OF THE COLLEGE OF MINES. 



Fred Walter McNair, B.S., President, 
Professor of Physics and Mechanics. 

George Augustus Koenig, M.E., A.M., Ph.D., 
Professor of Chemistry and Metallurgy. 

Frederick William Sperr^ E.M., 
Professor of Civil and Mining Engineering. 

OzNi Porter Hood, M.S., M.E., 
Professor of Mechanical and Electrical Engineering. 

Arthur Edmund Seaman, S.B., 
Professor of Mineralogy and Geology. 

James Fisher, Jr., E.M., 
Instructor in Mathematics and Physics. 

Mrs. Frances Hanna Scott, Librarian, 

Secretary. 
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20 Michigan College of Mines, 

NAME. OCCUPATION. PRESENT RESIDENCE. 

CoLWELL, Alfred Bundy, E. M., 1894. Assistant Mining Eng^i- 
neer, Lake Angelina Mining Co., Ishpeming, Mich. 
Chemist, Buffalo Mining Co., Negaunee, Mich. Mining 
Engineer, Winthrop Mining Co., Ishpeming, Mich. Min- 
ing Engineer, Cripple Creek, Col. Draughtsman, Sur- 
veyor General's Office, Denver, Col. Superintendent, 
Goldfield Mining and Milling Co., Tin Cup, Col. Mining 
Engineer, Cripple Creek, Col. Mining Engineer, U. S. 
Deputy Mineral Surveyor., Cripple Creek, Col. 

Cornell, Roscoe, E. M., 1898. Rodman, Assistant Engineer, 
ASsayer and Chemist, Old Dominion Copper Mining 
and Smelting Co., Globe, Ariz. Assistant Mining Engi- 
ner, Old Dominion Copper Mining and Smelting Co. 

Globe, Arts. 

Croze, Walter Wilfred Joseph, S. B., 1889. Assistant Mining 
Engineer, Qeveland Mine, Ishpeming, Mich. Chief 
^Mining Engineer Jackson Iron Co., Negaunee, Mich. 
Mining Engineer, Houghton, Mich. Mining Engineer 
Canton Mine, Biwabic, Minn. Superintendent of work 
on Magnolia Claim, Cripple Creek, Col. Consulting 
Mining Engineer (Croze and Dengler), Denver, Col. 
Mining Engineer, Oliver Iron Mining Co.'s Tilden Mine, 
Bessemer, Mich. Mining Engineer, Oliver Iron Mining/ 
Co.'s Norrie Mine, Iron wood, Mich. Superintendent 
of Explorations, Oliver Iron Mining Co. on Vermillion 
Range. Ely, Minn. 

Daniell, John S. B., 1897, E. M., 1898. Mining Engineer, 

Franklin Mining Co., Hancock, Mich. Opechee, Mich. 

Daniell, Joshua, S. B., 1890. Assistant Mining Engineer, 
Tamarack, Osceola and Kearsage Mines, Opechee, 
Mich. Assayer, Boston and Montana Consolidated 
Copper and Silver Mining Co., Great Falls, Mont. 
Blast Furnace foreman, Boston and Montana Consoli- 
dated Copper and Silver Mining Co. 

37 Rue du Dragon, Paris, France. 

Davis, Charles Stanley, E. M., 1899. ■ Assistant Mining 
Engineer, Old Dominion Copper Mining and Smelting 
Co., Globe, Ariz. Mining Engineer, Mexican Gold and 
Silver Recovery Co. Ltd.. of London. 

El Oro, Tultenango, Mex. 
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Dengler, Theodore, E. M., 1891. Mining Engineer, Millie 
Iron Mine, Iron Mountain, Mich. Sub-Inspector, U. S. 
Engineers, Portage Lake Ship Canals, Houghton, Mich. 
Mining and Civil Engineer, Atlantic Mine, Mich. Con- 
sulting Mining Engineer (Croze and Dengler), Denver, 
Col. Mining Engineer, Atlantic, Baltic and Phoenix 
Mines. Atlantic Mine, Mich. 

Dickinson, Edmund Sargent, E. M., 1899. Assistant Mining 
Engnieer, Aragon, Traders, Comnionwealth and Bristol 
Mines. Assistant Chemist, Aragon and Traders Mine, 
Commonwealth Iron Co., Norway, Mich. 

Norway, Mich. 

Drake, Frank, S. B., 1890. Assistant Mining Engineer, Cha- 
pin Mining Co., Iron Mountain, Mich. Mining Engi- 
neer, BuflFalo Mining Co., Negaunee, Mich. Graduate 
Student Michigan College of Mines. Mining Engineer, 
Chapin Mining Co. Student Massachusetts Institute of 
Technology, Boston, Mass. Mining Engineer, Taylor 
and Brunton and H. P. Cowenhoven & Co., Aspen, Col. 
Supt. of Mines, Nicopol-Mariopol Mining and Metallur- 
gical Co., Mariopol, Russia. Assistant Manager War 
Eagle Mining and Development Co. Ltd., and Center 
Star Mining Co., Ltd., Rossland, B. C. Chief Engineer, 
Oliver Iron Mining Co., Ironwood, Mich. 

Ironwood, Mich. 

DuBois, Wilbur Fiske, S. B., 1896. Assistant Mining Engi- 
neer and Surveyor, E. J. Longyear, Hibbing, Minn. 
Assayer, firm of Dubois and Monroe, Yuni, B. C. 
Manager Enterprise Mine, Ten Mile, B. C. Superin- 
tendent Arlington Mines, Ltd., Slocan City, B. C. 

Slocan City, B. C. 

Durfee. Elmer Whipple, E. M., 1894. Supt. of Concentrating 
Mill and R. E. Lee Silver-Copper Mine, Lordsburg, 
New Mex. Superintendent of the New Mexico and 
Arizona Smelter Concentrator, Washington, Ariz. 
Superintendent Mechanical Department Baldwin, Tut-, 
hill & Bolton, Manufacturers of Saw Fitting Machin- 
ery, Grand Rapids, Mich. Grand Rapids, Mich. 
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Fisher, James, E. M., 1893. Draughtsman, Lake Superior 
Iron Works, Hancock, Mich. Instructor in Mathemat- 
ics and Physics, Michigan College of Mines. 

Houghton, Mich. 

Floeter, Albert Henry, S. B., E. M., 1898. Assistant Engi- 
neer, Wis. & Mich. Ry. Engineering Corps, Norway, 
Mich. Transitman, Copper Range Survey, Houghton, 
Mich. Assistant Mining Engineer, Arcadian Copper 
Co., Arcadian Mine, Mich. Assistant Superintendent 
Atlantic and Baltic Stamp Mill, Redridge, Mich. 

Redridge, Mich. 

Formis, Andre, S. B., 1899. Assistant Mining Engineer, Lake 

Superior Iron Co., Ishpeming, Mich. Ishpeming, Mich. 

Frank, Emil Arthur, S. B., 1899. Instructor in. Chemistry 
and Metallurgy, Michigan College of Mines, Houghton, 
Mich. Houghton, Mich. 

Gillies, Donald, E. M., 1893. Assistant Assayer of the Parrot 
Mining and Smelting Co., Butte, Mont. Assistant As- 
sayer and Draughtsman, Montana Ore Purchasing Co., 
Butte City, Mont. Assayer Lost River Mining Co., Cliff, 
Custer Co., Idaho. Surveyor, Superintendent, W. A. 
Clark's properties, Butte City, Mont. Superintendent 
of Mines, Parrot Silver and Copper Co., Butte City, 
Mont. Secretary and General Superintendent Sioux 
Consolidated Mining Co., and Utah Consolidated 
Mining and Milling Co., Robinson, Juab Co., Utah. 

Robinson, Utah. 

Goodale, George Silas, S. B., 1899. Student Michigan College 
of Mines Chemist and Assistant EniKineer, Norrie 
Mine, Ironwood, Mich. Ironwood, Mich. 

Graves, MacDoweil, S. B., ^. M. , 1896. Superintend- 
ent, Occidental Mine, Tellurite, Colo. Superintendent 
of Mines for M. D. Graves, y Cia, Mexico, D. F. 

Ocotlan, Edo de Oaxaca, Mex. 

Greene, Fred Turrell, S. B., E. M., 1897. Assistant Draughts- 
man and Surveyor, Boston and Montana, and Butte and 
Boston Mining Cos., Butte, Mont. Assistant Superin- 
tendent and Mining Engineer, War Eagle Consolidated 
Mining and Development Co., Ltd., and Center Star 
Mining Co., Ltd., Rossland. B. C. Rossland, B. C. 
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Hass, Jacob C, S. B., 1889, E. M., 1890. Civil Engineer, Pen- 
okee and Gogebic Consolidated Mining Co., Ironwood, 
Mich. Assistant Mining Engineer, Cleveland and Iron 
Cliffs Mining Co., Ishpeming, Mich. Mining Engineer, 
Skylark Mines, Marcus, Wash. Mining Engineer and 
Assayer, Midway, B.C. Mining Engineer, Midway, B. 
C. Mining Engineer, Greenwood, B. C, and Spokane, 
Wash. Spokane, Wash. 

Hass, Nathan^ E. M., 1898. Assistant Mining Engineer and 
Assayer, Quincy Mining Co., Hancock, Mich. 

Houghton, Mich, 

Hardenburgh, Louis Martin, (A. B., Hillsdale College), E. 
M., 1896. Instructor in Chemistry and Ore Dressing, 
Michigan College of Mines. Mining Engineer, Pew- 
abic Co., Iron Mountian Mich. Iron Mountain, Mich. 

Harris, Herbert Jean, (S. B., Univ. of Wisconsin), E. M., 
1894. Engineer, Illinois and Mississippi Canal. Engi- 
neer, Double Track Work, Madison Division, Chicago 
and Northwestern Railway. Assistant Engineer, C. & 
N. W. Ry., Evansville, Wis. Assistant Engineer, Union 
Pacific R. R., Kansas Division. Kansas City, Mo, 

Harris, John Luther, S. B., 1888. Surveyor, Quincy and 
Torch Lake Railroad. Special course, Massachusetts 
Institute of Technology, Boston, Mass. Assistant, and 
later Chief Mining Engineer, Quincy Mine, Hancock, 
Mich. Assistant Superintendent Quincy Mine, Hancock, 
Mich. Hancock, Mich. 

HiLLYER, Virgil Seeing, E. M., 1899. With Manila Iron Co., 

Iron Mountain, Mich. Iron Mountain, Mich. 

• 

Hoar, Frederick Walpole, S. B., 1896. E. M., 1897. Assistant 
in Civil and Mining Engineering, Michigan College of 
Mines. Instructor in Surveying, Michigan College of 
Mines. Assistant Mining Engineer, Old Dominion Cop- 
per Mining and Smelting Co., Globe, Ariz. Mining En- 
gineer, Old Dominion Copper Mining and Smelting 
Co., Mining Engineer and Metallurgist O. D. C. M. & S. 
Co., Smelter Superintendent and Chief Mining Engi- 
neer, O. D. C. M. & S. Co., Globe, Ariz. 

Globe, Ariz. 
3 
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HoATSON, John, S. B., 1889. Assistant Mining Engineer and 
Chemist, Champion Mine, Beacon, Mich. Mining Cap- 
tain, Silver Bow Mine, Silver Bow, Mont. Mining En- 
gineer, Butte and Boston Mining Co., Mining Engineer 
Rossland, B. C. Foreman of the Mammoth Gold Min- 
ing Co., Coloma, Mont Superintendent, Lucky Jim 
Mine, Kaslo, B. C. Superintendent, Black Diamond 
Mine, Pearce, Ariz. Pearce, Arts, 

Hodgson, William Adams, S. B., 1890; E. M., 1896. Manu- 
facturer of General Cooperage, Stephens, Ark. Grad- 
uate student, Michigan College of Mines. Merchant 

Hodgson & Hoar, Houghton, Mich. 

Houghton, Mich, 

HoLBERT, Henry Hoffman, S. B., E. M., 1895. Mining En- 
gineer, Low Moor Iron Co., Low Moor, Va. Mining 
Engineer, Reco Mining Co., Sandow, B. C. Superin- 
tendent with Co. Minera de Pefioles, Mapimi, Mex. 

Mapitni, Mex. 

-HoNNOLD. William Lincoln, E. M., 1895. Assistant Superin- 
tendent, Mahoning Ore Co., Hihbing, Minn. Superin- 
tendent of Mines. California Exploration Co., San An- 
dreas. CaK Consulting Engineer, the Consolidated 
Mines Selection Co., Ltd., 3 Throgmorton avenue, Lon- 
don, E. C. American office, 310 Pine St., San Francisco, 

[ Cal. San Francisco, CaL 

HoULE, Aluf-rt Joseph, S. B, E. M., 1896. Instructor in Civil 
and Mining Engineering, Michigan College of Mines. 
Engineer, Copper Range Mining Co., Houghton, Mich. 
Engineer, with J. M. Ellsworth & Co., Qeveland, Ohio. 

Bentleyville, Pa, 

HouLE, Joseph Arthur. S. B., E. M., 1899. Chemist and As- 
say er, Old Dominion Copper Mining and Smelting Co., 
Globe, Ariz. Globe, Ariz, 

Jeffs, Lewis Albert. S. B., 1898; E. M., 1899. With Jeffs 
Land Co., Ltd., Rockland, Mich. Inspector of Mines 
for Ontonagon county. Rockland, Mich, 
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Jones, Maurice Lindley, E. M., 1894. Transit-man for Gov- 
ernment Engineers, Eastern Division, Hennepin Canal, 
Bureau, 111. Inspector, Illinois and Mississippi Canal. 
Surveyor and Draughtsman, with W. H. Leffingwell, 
Civil and Mining Engineer, Cripple Creek, Col. 

Cripple Creek, Col. 
Kent, Bamlet, S. B., E. M., 1896. Inspector, United States 
Engineers, Portage Lake Ship Canals, Houghton, Mich. 

Houghton, Mich. 
KiRCHEN, John George, E. M., 1894. Assistant Surveyor Trap 
Rock River Railroad, Assistant Mining Engineer, 
Quincy Mine, Hancock, Mich. Mining Engineer, Arca- 
dian Copper Co., Arcadian Mine, Mich. Mining Engi- 
neer, Globe Engineering Co., San Francisco, Cal. 

San Francisco, Cal. 
Kirk, Marcus Eugene, E. M., 1893. Mining^Engineer and 
Prospector, Aurania, Lumpkin Co., Ga. Electrical En- 
gineer. Missouri and Kansas Telephone Co., Kansas 
City, Mo. {Deceased, 1899.) 

Knight, John Alexander, E. M.. 1894. Chemist, Illinois Steel 
Co., Chicago, 111. Assistant Engineer, Old Dominion 
Copper ^Mining and Smelting Co., Globe, Ariz. Assist- 
ant, Engineering Corps, Lake Shore and Michigan 
Southern, and Chicago, Rock Island and Pacific Rail- 
ways, Track Elevation, Chicago, 111. Mining Engineer, 
Huron Iron Co., Crystal Falls, Mich. Mining Engineer, 
Crystal Falls Iron Mining Co., -Crystal Falls, Mich. 

Crystal Falls, Mich. 

Knox, John, S. B., E. M.. 1899. Assistant Engineer, Fay 
Group of Mines, Calumet Mich. Engineer, Trimountain 
and Elm River Mmes. Houghton, Mich. 

Lawton, Nathan Oliver, S. B., 1891. Chief Mining Engi- 
neer, Aurora Iron Mining Co. Palms Iron Mining Co., 
Comet Iron Mining Co., Superior Iron Mining Co., and 
Penokee & Gogebic Development Co. Chief Mining En- 
gineer and Chemist, Aurora Iron Mining Co., and Ash- 
land Iron Mining Co.. Penokee and Gogebic Consoli- 
dated Mines, and City Engineer, Bessemer, Mich. Su- 
perintendent, Iron Belt Mining Co.. Iron Belt. Wis. 

Iron Belt, Wis. 
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LoNGYEAR, Edmund Joseph, S. B., 1888. Assistant Michigan 
Geological Survey. Explorer, Mesabi Range, Minn. 
Superintendent of the Longyear and Bennett Iron Ex- 
plorations on the Mesabi Range, Minn. Hibbing, Minn. 

Maas, Arthur Eugene, S. B., E. M., 1899. With J. M. Long- 
year, Marquette, Mich. Marquette, Mich. 

Maas, Walter I.eo, S. B., E. M., 1899. Mining Engineer for 
the British Gold Mines Co., Ltd., London, and Mexico 
Venture Syndicate, Ltd. Mexico City, Mex. 

Martin, Nicholas John, S. B., E. M., 1895. Oiler and 
Lighter, Drake and Stratton, Oliver Mine, Virginia, 
Minn. Conductor on Stripping Train, Oliver Mine. 
Timekeeper, Canton Mine, Biawbik, Minn. Assistant 
Engineer to Gity Engineer and to Engineer for Consol- 
idated Mining Co. on Mesabi Range, Minn. Assayer, 
Fort Steele, B. C. Engineer and Assayer for California 
Exploration Ltd., San Andreas, Cal. Engineer and 
Assayer, Evans-Van Hecke Mining Co., Evans Point, 
Ariz. Assistant Engineer, Old Dominion Copper Min- 
ing and Smelting Co., Globe, Ariz. Mining Engineer, 
United Globe Mines, Globe, Ariz. Mining Engineer for 
the New York and Honduras Rosario Mining Co., 
Rosario. San Juancito, Honduras. 

Mason, Clarence George, E. M., 1894. Assistant Inspector, 
United States Engineers, Portage Lake Ship Canals. 
Chemist and Engineer, Jackson and Negaunee Mines, 
Negaunee, Mich Superintendent of Exploration for the 
American Mining Co., Negaunee, Mich. Negaunee, Mich. 

Mason, Russell Teel. E. M., 1894. Assistant in Physics, 
Michigan College of Mines. Secretary of the University 
of Colorado, Boulder, Col. Assistant Mining and Sur- 
veying, Michigan College of Mines. Assistant, Mich- 
igan Geological Survey, Houghton, Mich. Assistant 
Mining Engineer, Boston and Montana Consolidated 
Copper and Silver Mining Co., Butte, Mont. Mining 
Engineer, Boston and Montana and Butte and Boston 
Mining Cos., Butte, Mont. Assistant General Manager, 
Champion Copper Co., Houghton, Mich. Superintend- 
ent of Stamp Mill for Mass Mine, Baraga, Mich. 

Baraga, Mich, 
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McCuRDY, William Alexander, E. M., 1898. Chemist, Lake 
Superior Smelting Co.,. Dollar Bay, Mich. Assayer, 
Conclex, B. C. Conclcx, B. C. 

McDonald, Er\vin Huntington, E. M., 1893. Professor of 
Mining Engineering, College of Montana, Deer Lodge, 
Mont. U. S. Deputy Mineral Surveyor, Deer Lodge. 
Mont. Machinist, Anaconda Concentrator, Mont. City 
Engineer, Anaconda, Mont. Anaconda, Mont. 

McDonald, Ronald H., S. B., 1895. Assistant Surveyor, 
Quincy and Torch Lake R. R., Hancock, Mich. Assist- 
ant County Surveyor, Houghton County. Assayer and 
Chemist. Tamarack-Osceola Manufacturing Co.. Dollar 
Bay, Mich. Chemist and Assayer, Lake Superior Smelt- 
ing Co., Hancock, Mich. Superintendent of Smelter for 
Helvetia Copper Co., Helvetia, A. T. Helvetia, Ariz. 

McDonald, William Neal, E. M., 1894. Practical Mining, 
National Mine, Ontonagon, Mich. Sub-Inspector, Uni- 
ted States Engineers, Portage Lake Ship Canals, Hough- 
ton, Mich. Assistant Mining Engineer, Cleveland and 
Iron Cliffs Mining Co., Ishpeming, Mich. Assistant 
Surveyor, Isle Royale Co., Isle Royale, Mich. Assistant 
Surveyor, Atlantic and Salmon Trout River Railroad, 
Atlantic Mine, Mich. Assistant Surveyor, with J. P. 
Edwards, C. E., Houghton, Mich. Sub-Inspector, Uni- 
ted States Engineers, Portage Lake Ship Canals. {De- 
ceased. ) 

McFarlane, George Campbell, E. M.. 1894. Alining Engineer, 
Lemhi Mining Co.. Gibbonsville, Idaho. Mining Engi- 
neer, Idaho Gold Reduction Co. Mining Engineer, 
Bingham Placer Mining Co., Gibbonsville, Idaho. Su- 
perintendent, Monolith Mining Co., Ltd., Shoup, Idaho. 
Superintendent, Exploration of the Tobico Coal Co. 
Lands, Bay Cit}^ Mich. Bay City, Mich. 

Mercer, Harry Tallman, S. B.. 1898; E. ^I., 1899. Instructor 
in Mining Engineering, Michigan College of Klines. 

Houghton Mich. 
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Moore, Carlton Franklin, E. M., 1894. Assistant in Chem- 
istry, Michigan College of Mines. Instructor in Mechan- 
ical Engineering and Drawing, Michigan Coi!ege of 
Mines. Draughtsman and later Assistant Superintend- 
ent Arcadian Copper Co., Arcadia Mine, Mich. Super- 
intendent of erection in Lake Superior Copper District, 
Wisconsin Bridge and Iron Co., Milwaukee, Wis. 

Milwaukee, Wis, 

Murray, James Jardine, S. B., E. M., 1898. Mining Engineer, 
Mountain Copper Co., Ltd., Iron Mountain, Shasta Co., 
Cal. Iron Mountain, Cal. 

Murray, Robert, Jr., S. B., E. M., 1895. Mining Engineer and 
Chemist, Loretto Iron Co., Loretto, Mich. Mining 
Engineer for the Menominee Eploring Co., and Super- 
intendent for the Canadian Explorations, Pickands, 
Mather & Co., Cleveland Ohio. Wa Wa, Ont 

Neel, Carr Baker, E. M., 1899. Assistant Manager, Sabina 
Mining Co., Sabina, via Quiriego, Sonora. 

Sabina, Sonora, Mex, 

Okubo, Togo, S. B., 1899. Japanese Naval Inspector, title of 
Lieutenant, Sheffield, England. Professor in Mechan- 
ical Engineering. Tokio Institute of Technology, Tokio, 
Japan. Legation of Japan, London, Eng. 

0*Neil, Frederick William, E. M., 1899. Assistant in Me- 
chanical Engineering, Michigan College of Mines. 

Houghton, Mich. 

Orr, John Forrest, S. B., E. M., 18^5. Mining Engineer, El 
Conchenb, Mex. Professor of Mining Engineering, Col- 
lege of Montana, Deer Lodge, Mont. Assistant Super- 
intendent and Chemist on Cyanide Plant, El Triunfo, 
B. C, Mex. Sujerintendent of Cyanide Plant, Rope's 
Gold Mine, Ishpeming, Mich. Ishpeming, Mich, 

Osborne, Nathan Sanford, E. M., 1899. Instructor in Math- 
ematics and Physics, Michigan College of Mines. 

Houghton, Mich. 

Osgood, Samuel Walter, S. B., 1899. Assistant in Mineral- 
ogy, Michigan College of Mipes. Engineer and Chemist, 

Huron Iron Co., Crystal Falls, Mich. 

Crystal Falls, Mich, 
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Palmer, Edward Vose, E. M., 1895. Transit-man, Diiluth, 
Mesabi and Northern R. R., Minn. Assistant Mining 
Engineer, Queen Iron Mining Co., Negaunee, Mich. Sec- 
retary and Superintendent, Tenderfoot Hill Tunnel Gold 
Mining and Milling Co., Cripple Creek, Col. Mining 
Engineer, Orphan Bill and Hunter's Pass Mines, Cripple 
Creek and Aspen, Col. Mining Engineer, Mass Consol- 
idated Mining Co., Mass City, Mich. 

Mass, Ontonogan Co., Mich. 

Parnall, Samuel Alexander, S. B., 1888. Mining Engi- 
neer, Cleveland Iron Mining Co. Mining Engineer, 
Cleveland Iron Mining Co. and Iron Cliffs Mining Co., 
Ishpeming, Mich. Superintendent, Old Dominion Cop- 
per Mining and Smelting Co., Globe, Ariz. Globe, Arig, 

Parnall, William Edward, S. B., 1888. Superintendent, 
Stamp Mill, National Mine, Ontonogan, Mich. Mining 
Engineer and Chemist, Champion Mine, Beacon, Mich. 
Electrical Engineering Courses in Cornell University, 
Ithaca, N. Y., and Massachusetts In-^titute of Technol- 
ogy, Boston, Mass. In charge of the Installation of the 
Electric Haulage Plant, Cleveland and Iron Cliff."> Min- 
ing Co., Ishpeming, Mich. In charge of the Installation 
work for the Morgan Gardner Electric Co., Chicago, 111. 
Electrical Engineer for Osborne Saeger and Co., West 
Newton, Pa. Assistant Superintendent of the Tamar- 
ack Mine, Calumet, Mich. Calumet, Mich. 

Peacock, Dan C, E. M., 1898. Chemist for Commonwealth 
Iron Co., Commonwealth, Wis. Mining Engineer. Cham- 
pion Iron Co.. Beacon. Mich. 

Penberthy, John Edward, S. B., 1899. Student, Michigan 
College of Mines. Assistant, Mining Engine';r. .'-.tiintic 
Mine, Mich. Houiihton, Mich. 

Pryor, Reginald Ch apple, S. B., 1889. A ==:=tar.t Civ:*. Engi- 
neer, Isle Royale Land and Exploration Oj.. l\.t Roya'e, 
Mich. Civil ar;d Mining Engineer, rl'j'jght'^r.. Mi,!'. 
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Randall, Huntley Buknham, S. B., E. M.,1899. Railroad 
Construction, Detroit and Northwestern Electric Ry. 
Assistant Superintendent and Assistant Mining Engi- 
neer, Jimulco Copper Mining Co., Jimulco, Mex. 

Jimulco, Coahuila, Mex, 

Rashleigh, William John, S. B., 1896. Assistant Engineer 
and Surveyor, Boston and Montana Consolidated Cop- 
per and Silver Mining Co., Great Falls, Mont. 

Great Falls, Mont. 

Reid, William, S. B., 1888. Miner, Champion Hine, Beacon, 
Mich. Miner, Lake Superior Mine, Ishpeming, Mich. 
With R. J. Hosner, Romeo Door Hanger Co., Romeo, 
Mich. Conductor, West End Street Ry., Boston, Mass. 
Farmer, Lawtey, Florida. Qerk, Baltimore Dairy Lunch 
Co., Boston, Mass. Clerk, Canfield & Spier, Attorneys, 
Mt. Clemens, Mich. (Deceased, 1899.) 

Reynolds, Frederick Llewellyn, E. M., 1898. Chemist with 

Universal Fuel Co., Chicago, 111. Chicago, III, 

Ridley, Frederick Wiliam, E. M., 1894. Assistant Mining 
Engineer, Calumet and Hecla Mining Co., Calumet, 
Mich. Calumet, Mich, 

Ropes, Leverett Smith, S. B., 1895. Explorer for Corundum, 
Messrs. Hamlin & Kline, Detroit, Mich. Assistant Mill 
Engineer, American Corundum Co., Franklin, N. C. 
General Mine and Mill Engineer, 1896. General Mine 
and Mill Engineering and Contracting, Franklin, N. C 
General Engineering, Examining and Reporting on Gold 
Placer, Iron and Talc Properties, Murphy, N. C. Mining 
Engineer for Canadian Corundum Co., Ontario, Can. 

Kingston, Ont, 

Rose, Robert Selden, S. B., 1895; E.M., 1896. Mining Engi- 
neer, El Concheno, Mex. Assistant Engineer, D. S., S. 
and A. Ry., Superior, Wis. Supt. Construction of 
Ore Docks, L. S. and I. Ry., Marquette, Mich. Mining 
Engineer, Pioneer Iron Co., Ely, Minn. Assistant Supt 
Holy Terror Mining Co., Keystone, S. D. Manager, 
Sunnyside Mining Co., Hill City, S. D. Superintendent 
Consolidated Verde Mining and Milling Co., Cimarron, 
N. M. Cimarron, N, M. 
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RouRKE, Jerry, E. M.. 1894. Civil and Mining Engineer, Han- 
cock, Mich. Civil Engineer, Cripple Creek, Col. Mining 
Engineer, Michigan Gold Mining and Milling Co., Gun- 
nison, Col. Mining Engineer, Cripple Creek Grold Min- 
ing and Development Co., Dubois, Col. Mining Engi- 
neer with A. W. Clark, Butte, Mont. Butte, Mont. 

Russell, Edward Francis, S. B., E. M., 1896. Mining Engi- 
neer and Amalgamator, Little American Mine. Assayer 
and Chemist, Olive Mine Centre, Ontario, Can. 

Harding, Minn. 

Schumann, Enrique Adolph, S .B., 1896 (E. M., Colorado 
School of Mines.) Assistant Engineer, Lake Superior 
Consolidated Iron Mines, Duluth, Minn. Assistant 
Cashier, Schumann & Co., Bankers, and Auditor and 
Paymaster for Jurague Iron Co., Ltd., and Cuban Steel 
Ore Co., Santiago de Cuba. Santiago de Cuba. 

ScoTT, Dunbar Doolittle, S. B., 1895. Assistant Cashier, Cha- 
pin Mine, Iron Mountain, Mich. Cashier and Mining 
Engineer, Millie Mine, Iron Mountain. Mining Engi- 
neer, Ludington Mine, Iron Mountain. Assistant Min- 
ing Engii^eer, Penokee and Gogebic Consolidated Mines, 
Bessemer, Mich. Material Agent, Metropolitan Iron and 
Land Co., Ironwood, Mich. Agent, Comet Mine, for 
Kedeenaw Association, Ltd., of Marquette, Bessemer, 
Mich. Chemist and Engineer, Montreal Mine, Hurley, 
Wis. Manager, Shores Mining Co., Iron Belt, Wis. 
Agent for the Hercules Powder Co., Wilmington, Del., 
Houghton, Mich. Superintendent, Phoenix Consolidated 
Copper Co., Keweenaw Co., Mich. Phoenix, Mich. 

Seager, James Benjamin, S. B., 1888. Mining Engineer and 
Chemist, Tyler's Forks Mine, Wis., and Excelsior Red 
Stone Co., Jacobsville, Mich. Manager of Excelsior Red 
Stone Co., Jacobsville, Mich. General Manager, Macko- 
lite Fire Proofing, Co., Chicago, 111. General Manager 
Helvetia Copper Co., Helvetia, Ariz. Helvetia, Ariz. 

Seaman, Arthur Edmund, S. B., 1895. Assistant State Geo- 
logist, Michigan Geological Survey, Marquette and 
Houghton, Mich. Assistant in Mineralogy and Geol- 
ogy, Michigan College of Mines. Assistant Professor 
of Mineralogy and Geology, Michigaiv CoW^^^ oi '^vjv^'Si. 

Professor of Mineralogy and Geology, MicVx^^xs. Cc^^^^ 
of Mines. ' Houg>v\o'w.,M\c\v., 
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Seeber, Rex Robert, S. B., E. M., 1899. Rodman, Copper 
Range Railroad. Survey, Div. 5, Houghton, Mich. Min- 
ing Engineer and Chemist, American Mining Co. 

Negaunee, Mich, 

Seeley, Burton Tyndall, E M, 1894 Assistant in Chemistry, 
Michigan College of Mines. Engineer of Gold Mine at 
El Concheno, Chihuahua, Mex. {Deceased, 1899.) 

Slock, George, S. B., 1895; E. M., 1896. Assistant in Draw- 
ing, Michigan College of. Mines. Inspector, L. S. & I. 
Ry., Marquette, Mich. Sub-Inspector, U. S. Engineers, 
Portage Lake Ship Canals, Houghton, Mich. Assistant 
Superintendent in Construction of Arcadian Stamp Mill, 
Hancock, Mich. Assistant Engineer, Tamarack and 
Osceola Consolidated Mines, Calumet, Mich. 

Calumet, Mich. 

Smith, Willard Joseph, S. B., E. M., 1899. Mining Engineer, 

Wolverine and Mohawk Copper Mines. Kearsarge, Mich, 

Snell, Henry Vincent, S. B., 1898; E. M., 1899. Assistant 
Engineer, War Eagle and Centre Star Mining Cos., 
Rossland, B. C. Rossland, B. C. 

Snow, Arthur Eugene, S. B., 1896; E. M., 1897. Draughts- 
man, Calumet and Hecla Mining Co. Mining Engineer, 
Salt Lake City, Utah. Salt Lake City, Utah, 

Spaulding, Charles Frank, S. B., E. M., 1898. Machinist, 
U. S. Navy during Spanish-American war. Machinist 
for Arcadian Copper Mining Co., Hancock, Mich. As- 
sistant in Physics and Drawing, Michigan College of 
Mines. Mining Expert for L. Z. Leiter, Chicago. Super- 
intendent of the Murusat Fuel Co., Chicago, 111. 

Chicago, III, 

Strickland, Roland Hugh, (C. E., Kingston Military Col- 
lege), S. B., E. M., 1897. Mining Engineer, Klondike,, 
B. C. Superintendent, Koyukuk River Mining Co., Hol- 
land. Bergman City, Alaska, U. S, A, 
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Stringham, Joseph, Jr., S. B., E. M., 1895. Examiner and 
Reporter of Gold Mines, Algoma District, Ontario, Can- 
ada. Bridge Builder on the Cleveland, Lorain and 
Wheeling R. R., Toledo, Bridge Co., Toledo, Ohio. 
Mining Engineer, Cripple Creek, Col. Chemist, Ingham 
Mine, Cripple Creek, Col. Inspector, U. S. Engineer 
Corps (Lake Michigan Harbors.) Civil Engineer, Kaslo 
and Slocan R. R., Assistant Engineer, Deep Water 
Ways Survey, U. S Engineer Corps. Seaman, U. S. 
Navy Spanish- American war, 1898. Designer and 
Draughtsman, Detroit Bridge and Iron Works, Detroit, 
Mich. Assistant Engineer, U. S. Engineer Corps. Isth- 
mus Canal Commission, Darien Survey, Nicarauga. 

Detroit, Mich. 

Sutton, Linton Beach, S. B., 1890. Mining Engineer and 
Chemist, Volunteer Mine, Palmer, Mich. Chemist, Cha- 
pin Mining Co., Iron Mountain, Mich. Mining Engi- 
neer, Tremont Gold Mining and Milling Co., Goiild, 
Mont. Mining Engineer, Chapin Mining Co., Iron 
Mountain, Mich. Mine Manager, Capt Town, S. A. 

Cape Town, S. A. 

Sutton, William John, S. B., E. M., 1898. Instructor in 
Mineralogy and Petrography, Michigan Cillege of 
Mines. Geologist and Consulting Engineer, Esquimalt 
and Nanaimo Railway Co. Victoria, B. C, 

Thomas.. James Arthur, S. B., E. M., 1899. Transit-man 
Michigan Geological Survey, Houghton, Mich. Assist- 
ant Mining Engineer, Old Dominion Copper Mining and 
Smelting Co., Globe, Ariz. Globe, Ariz. 

Tower, Louis Lovell, E. M., 1895. Sub-Inspector on Dredge, 
United States Engineers, Grosse Point, Mich. Mining 
Engineer, Cook's Inlet, Alaska. Deputy Mineral Sur- 
veyor, Northport, Wash. Mining Engineer, LeRai Min- 
ing and Smelting Co., Northport, Wash. Civil and Min- 
ing Engineer, Colfax, Wash. Colfax, Wash. 

Trengove, Samuel Reed, E. M., 1893. City Engineer, Red 
Jacket, Mich. Assayer, Tremont Gold Mining and Mill- 
ing Co., Gould, Mont. Assayer, Diamond Hill Mining 
Co., St. Louis, Mont. Mining Engineer and Assayer, 
Office of Larsen & Greenough, MuUan, Idaho. Mining 
Engineer, Morning and You Like M\i\es,'^\3L\\^Ti,\^«>icva' 
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Trethewey, James Henry, S. B., E. M., 1896. Assistant Min- 
ing Engineer, Dardanelles Mine, Kaslo, B. C. Assayer, 
Ymie, B. C. Assayer with Trethewey and Bucke, Min- 
ing Engineers, Kaslo, B. C. Mining Engineer and As- 
sayer of the firm of W. J. Trethewey & Co., Vancouver, 
B. C. Vancouver, B, C. 

Unzicker, Walter, S. B., 1899 Student, Michigan College 

of Mines. Houghton, Mich, 

Upham, Wiliam Erastus, S. B., 1895. Engineer and Chem- 
ist, Canton Iron Co., Biwabik, Minn. Engineer, Mining 
Department, Kansas City Smelting and Refining Co., 
Sierra Mojada, Coahuila, Mex. Assistant Superintend- 
ent, Los Minas Tepezalanas, Tepezalas, Aguascalientes, 
Mex. Superintendent, Santa Gertrudis Mining Co., Bar- 
oteran, Coahuila, Mex. Baroteran, Coahuila, Mex. 

Uren, William John, S. B., 1888. Surveyor, Northern 
Michigan Railroad. Civil Engineer, Mineral Range and 
Hancock and Calumet Railroads. County Surveyor, 
Houghton County. Sub-Inspector, United States Engi- 
neers, Portage Lake Ship Canals. Draughtsman, Lake 
Superior Iron Works, Hancock, Mich. Assistant Super- 
intendent, Elm River Copper Co. and Trimountain 
Mining Co. Hancock, Mich. 

Van Orden, Frank Lyon, S. B., E. M... 1899. Engineering 
work for Wyandot Copper Co., Houghton, Mich. 

Houghton, Mich. 

Wakefield, Arthur Albert, S. B., 1890. Mining Engineer, 
Fronteriza Silver Mining and Milling Co., Velardena, 
Mex., Mining Engineer, Hurley, Wis. Mining Engineer, 
Velardena, Mex. Mining Engineer, South McAlister, 
I. T. Mining Engineer, State of Chihuahua, Mex. Ex- 
plorer, Gogebic Range. Engineer, Tilden Mine, Oliver 
Iron Mining Co., Bessemer, Mich. Bessemer, Mich. 

Walker, Elton Willard, S. B., E. M., 1896. Assistant Engi- 
neer, Calumet and Hecla Mine. Calumet, Mich, 
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Waters, Alberta Latcha. ^. B., (Mich. Agricultural Col- 
lege), E. M., 1893. Superintendent, Smelting and Con- 
centrating Works, Blue Springs Mining Co., Blue 
Springs, Tenn. Tssaj|^, Amalgamator, Assistant Mine 
Superintendent, Silver Creek Mining Co., Cooney, N. M. 
Supply Clerk, Old Dominion Copper Mining and Smelt- 
ing Co., Globe, Ariz. Ore Sorter, Mining Engineer, As- 
sayer and Chemist, Smelter Superintendent, United 
Globe Mines, Globe, Ariz. Metallurgist, Val Verde 
Copper Co., Ltd., Val Verde, Ariz. Smelter Superin- 
tendent, Whipsaw Copper Mining Co., Whipsaw, Ariz. 

IV hip saw, Arts. 

Watson, John Bone, S. B., E. M., 1895. Assistant Engineer 
and Chemist, Tamarack and Osceola Mines, Calumet, 
Mich. Gvil and Mining Engineer, Tamarack and Os- 
ceola Mines, Calumet, Mich. Calumet, Mich. 

Wearne, William, Jr., S. B., E. M., 1896. City Engineer, Red 
Jacket, Mich. Actual Mining, North Tamarack Mine, 
Calumet, Mich. Assayer, Hidden Treasure Mine, Fore- 
man Hidden Treasure Mine, Lake City, Col. With 
Ingersoll-Sargeant Drill Co., New York. 

Calumet, Mich. 
Wraith, Wiliam, E. M., 1894. Resident Engineer for Canon 
City Coal Co., Rockvale, Col. Engineer for Vulcan 
Fuel Co., at Newcastle, Col. Assistant Civil Engineer, 
Boston and Montana Consolidated Copper and Silver 
Mining Co., and Butte and Boston Mining Co. Civil 
Engineer, Boston and Montana Consolidated Copper 
and Silver Mining Co., and Butte and Boston Mining 
Co., Butte, Mont. Butte, Mont. 

Zertuche, Ygnacio Maria, S. B., E. M., 1896. Mining Engi- 
neer, San Francisco Mine, Conception del Oro, Mex. 

Zacatecas, Mexico. 



Admission to the College. 

I. Admission by Examination. 

All students who desire to become candidates for a degree are 
admitted on examination in the following subjects: 

English. — The examination in this subject is intended to test the 
candidate's ability to command good English. He will be required to 
write briefly on some subject assigned at the time. 

Arithmetic and Metric System. 

Bookkeeping. 

Algebra, through Quadratic Equations. 

Geometry — Plane, Solid and Spherical. 

Physics. 

Physical Geography or Elements of Astronomy. 

2. Admission by Diploma. 

Candidates who are graduates of the proper course of a high 
school accredited to this institution are admitted upon presentation of 
diploma. 

Application to be placed upon the accredited list may be made 
by the principal or superintendent of the school, who shall send to 
the secretary of the college a copy of the courses of study, and list 
of text-books employed. Copies of examinations which have been set, 
accompanied with papers which have been written by pupils in 
answer thereto, must also be forwarded to the College. The sub- 
jects covered by these papers must be not less than four, including 
Mathematics, Physics and one other science subject. If these are 
satisfactory, the school will be placed provisionally upon the ac- 
credited list. The college regards the work done by graduates as 
ultimately the genuine test of the character of the preparation given 
by the high school. If therefore the students accepted from such an 
accredited school shall be found to be deficient in preparation, the 
school must expect to be dropped from the list. 

In case of any considerable change in the course of study or 
staff of instructors, the school is expected to notify the College, and 
if requested, it shall submit further evidence of the character of its 
work. Students of an accredited school who are not graduates can 
expect to enter the College by examination only. 
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The following institutions are now on the accredited list of this 
College : 

Alpena High School. 

Ann Arbor High ^school. 

Atlantic High School. 

Baraga High School. 

Butte Business College, Butte, Mont. 

Calumet High School 

Chicago Mannual Training School, Chicago, 111. 

Cobb and Arms Classical School, Chicago, 111. 

Detroit Central High School. 

Detroit School for Boys. 

Detroit Western High School. 

Duluth High School, Duluth, Minn. 

Flint High School. 

Gladstone High School. 

Hadley High School. 

Hancock High School. 

Houghton High School. 

Ionia High School. 

Iron Mountain High School. 

Ishpeming High School. 

Ithaca High School. 

Kalamazoo High School. 

Lake Linden High School. 

L*Anse High School. 

Ludington High School. 

Manistique High School. 

Menominee High School. 

Michigamme High School. 

Milwaukee Academy, Milwaukee, Wis. 

Morgan Park Academy, Morgan Park, 111. 

Negaunee High School. 

Northwestern Military Academy, Highland Park, Chicago, 111. 

Port Huron High School. 

Reed City High School. 

Republic High School. 

Rutger's College Preparatory School, Princeton, N. J. 

Saginaw High School. 

San Antonio Academy, San Antonio, Tex. 

Sault Ste Marie High School. 

Shattuck School for Boys, Faribault, Minn. 
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3. Graduates of Colleges. 

Graduates of approved colleges will be admitted upon presenta- 
tion of their diplomas or certificates of graduation. Thfeir previous 
work will be allowed credit for a degree at the Michigan College of 
Mines under the following conditions : After an informal discussion 
of their previous work, enough to satisfy the instructor regarding 
its scope and thoroughness, they are given provisional credits. If 
their subsequent work is satisfactory the provisional credits are made 
permanent. If unsatisfactory, they are assigned to such courses as 
are necessary to make up the deficiencies. 

This method is considered to be fair to the student, to the college 
from which he came, and to this College. 

4. Undergraduates of Colleges. 

Undergraduates of other colleges must present certificate of 
honorable dismissal. Credits are given them under the same con- 
ditions as to graduates. 

5. Special Arrangement. 

In many cases persons who have been engaged in practical work 
until upwards of nineteen years of age desire to better their condition 
by obtaining an education which will be of practical use, but they are 
unable to take the time for a full high school course. Such men often 
prove to be among the best students since they realize clearly the 
purpose of their work and the value of time. For their benefit the 
College will arrange with the principal or superintendent of any of 
its accredited schools a special course to cover a minimum of two 
years' work, and upon the student's completion of this course the 
College will accept him upon the recommendation of the principal 
or superintendent. 

This arrangement will not be entered into for prospective stu- 
dents who are under nineteen years of age, and only for those over 
nineteen years of age who can show that they have been employed 
for at least two years in some position entailing responsibility. The 
College reserves the right to withdraw this offer at any time that it 
may deem best. 

6. Special Students. 

Persons who are not candidates for a degree, and who wish to 
take special studies are permitted to do so upon giving satisfactory 
evidence that they are able to pursue with profit the courses they 
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wish to take. If they subsequently desire to become candidates for 
a degree they must pass the required entrance examinations. 

Since its organization the College has had many students of 
mature age who came for certain training which they considered nec- 
essary to their subsequent work. These have proved themselves ex- 
cellent workers, and the College desires to extend to such persons 
every possible aid. It has assisted in this way numerous practical 
and active business men who have had years of previous experience, 
and it desires to continue a work from which valuable results have 
been obtained in the past. 
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F 5. Advanced Quantitative Analysis. — Twelve hours a week, 
thirty-three weeks. To count as twelve-tenths of a credit. To 
be preceded by, or accompanied with. F 7 (Quantitative Anal- 
ysis). Professor Koenig. 

F 6. Synthetic Cliemistry. — Eighteen hours a week thirty-three 
weeks. To count as two credits. To be preceded by F 7 
(Quantitative Analysis), F 5 (Advanced Quantitative Anal- 
ysis) and W 3 (Mineralogy). Professor Koenig. 

G. IVIETALLURGY. 

Professor Koenig. 

G 1. Assaying. — One hundred seventy-three hours. To count as 
seven- tenths of a credit. To be preceded by F 3 (Qualitative 
Analysis), F 4 (Volumetric Analysis) and W 2 (Mineralogy). 
Professor Koenig. 

G 2. IVIetallurgy. — Three times a week, thirty-three weeks. To count 
as six-tenths of a credit. To be preceded by F 3 (Qualitative 
Analysis), and preceded by, or accompanied with, F 7 (Quan- 
titative Analysis) and W 3 (Mineralogy). Professor Koenig. 

G 3. IVIetaiiurgical Experimentation. — Nine hours a week, thirty- 
three weeks. To count as one credit. To be preceded by F 7 
Quantitative Analysis), G i (Assaying), G 2 (Metallurgy) 
and W2 (Mineralogy). Professor Koenig. 

G 4. IVIetallurgy and IVIetaiiurgical Designing — Nine hours a week, 
thirty-three weeks. To count as one credit. To be preceded 
by F7 (Quantitative Analysis), G2 (Metallurgy), Q6 (Graph- 
ical Statics), M3 (Mechanism and Design), M5 (Mechanical 
Engineering I), and W3 (Mineralogy). Professor Koenig. . 

M. IVIECHANICAL ENGINEERING. 

M 2. Shop Practice. — Forty-iive hours a week, twelve weeks. To 
count as two credits. Messrs. Christensen and Harrold. 

M 1. Properties of Materials. — Three times a week, twenty-three 
weeks. To count as seven-tenths of a credit. To be pre- 
ceded by Bi (Physics) and Fi (General Chemistry), and pre- 
ceded by, or accompanied with, B4 (Physics). Mr. Christen- 
sen. 

M 5. Mechanical Engineering I. — r/ir^^ /im^^ a w^^A?, twelve weeks. 
To count as four-tenths of a credit. To be preceded by M 2 
Shop Practice), M15 (Mechanical Drawing), and preceded by, 
or accompanied with, M I (Properties of Materials). Professor 
Hood. 
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Y 3. Physical and Chemical Geology. — Three times a week, sixteen 

weeks. To count as five-tenths of a credit. To be preceded by 
B I (Physics), F i (General Chemistry), W 2 (Mineralogy), 
and preceded by, or accompanied with, X i ( Petrography) and 
Y 2 (Stratigraphical Geology). Professor Seaman. 

Y 4. Geological Field Work. — Forty-five hours a week, six weeks. 

To count as one credit. To be preceded by Q i (Surveying), 
L 2 (Topographical Drawing), W 2 (Mineralogy), X i 
(Petrography), Y 2 (Stratigraphical Geology), and Y 3 (Phy- 
sical Geology), except for those who enter for this study alone. 
Professor Seaman and Mr. Cumings. 

Y 5. Econonnic Geology. — Three times a week, twenty-eight weeks. 

To count as nine-tenths of a credit. To be preceded by R i 
(Principles of Mining), X i (Petrography), Y 3 (Physical 
Geology) and Y 4 (Geological Field Work). Professor 
Seaman. 
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a week, twenty-eight weeks, fall, winter and spring terms. Counts 
as eleven-tenths of a credit. Must be preceded by courses A 4 (Ana- 
lytic Geometry), and B i (Physics), and preceded by, or accompa- 
nied with, B 4 ( Physics) . 
A 6. Introduction to Differential Equations. — The President. 

An introduction to Differential Equations, which includes the 
treatment of those special equations which the student will meet in 
his study of Mechanics and Electricity. 

The course is given by lectures and recitations. Four times a 
week ,last five weeks of the spring term. Counts as two-tenths of a 
course. Open to those who have credit for course A 5 (Calculus). 

B. PHYSICS. 

The President, Messrs. Fisher, Osborne and Hohl. 

The aim in the department of Physics, as in that of Mathematics, 
is to select such subjects as have, directly or indirectly, a bearing on 
the practical work of the mining engineer, and to treat these in as 
practical a mlanner as possible. The instruction is given by the lab- 
oratory method. The student goes at once into the laboratory, and 
there, under the direction of the instructors, exfperiments for him- 
self. The experiments are mostly quantitative. 

So far as possible, mere mechanical following of directions is 
excluded, and intelligent thinking is made necessary to the accom- 
plishment of the work. Every effort js put forth to have the stu- 
dent clearly develop and fix in his mind the -principles of Physics 
which he will afterward use, and also to lay the foundation for that 
skill in accurate determination of quantity and care of delicate appa- 
ratus which are needed by the practical engineer. Accuracy and 
order are insisted on from the first. Each student receives individual 
attention, and, with the exception of a few experiments requiring 
more than one observer, he doe^ his work independently of all other 
students. 

The work of the laboratory is accompanied by illustrated lec- 
tures, and by text-book and recitation work. 

The department is equipped with a good assortment of modern 
apparatus for lecture illustration and individual experiment. De- 
tailed lists of pieces which have been published in previous cata- 
logues are no longer considered necessary. 

B 1. General Physics — The President, Mr. Fisher, Mr. Osborne 
and Mr. Hohl. 

An elementary course including Mechanics, Heat, and Light. 
Lecture, recitation, and laboratory work proceed together through- 
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(4) The st^udy of nitre. Action in heat. Yields a gas which 
sustains combustion and animal breathing. Identification of this gas 
with the ozone or oxygen of the air. The notion of super or perox- 
ides. The spirits of nitre. Its action upon the metals. Discovery 
of nitrogen and identification of this gas with azote of the air. The 
several oxides of nitrogen. Nitrogen chloride. Action of zinc and 
caustic potash upon nitre. Discovery of a gaseous alkaline body: 
Ammonia. Study* of its properties and combinations; ammonium 
salts. 

(5) The study of sul^phur. The oxides and chlorides of sulphur. 
The manufacture of hydrogen sulphate. 

(6) Discovery of carbon by decomposing the limestone gas with 
sodium. Identification of this body with the substance of charcoal, 
of mineral coal, of plant and animal structures. The mineral oils, 
the natural gases. The fats, alcohols, ethers, albumenoid bodies. 
Discovery of cyanogen and its principal compounds. 

(7) The study of bone-ash and discovery of phosphorus-oxides 
and hydroxides of phosphorus. 

(9) The study of borax and quartz; boron and silicon. 

(10) Theoretical deductions. Electrolysis. Thermo-chemistry. 
Structural and stereographic formulae. 

The students are required to take notes during the leotures, and 
they must keep a detailed account of their own observations and 
deductions in the laboratory. The term standing is derived from 
these notes and from the recitations, which are held once a week. 

F 2. Blowpipe Analysis—- Professor Koenig, Messrs. Works and 

Collins. 

Twelve hours a week, five weeks. Two lectures, one recitation 
and nine hours of laboratory work each week. To count as two- 
tenths of a credit. 

This is a short coursie in Qualitative Analysis in which prefer- 
ence is given to reactions in the igneous way, so that students may 
be enabled to take the course in Mineralogy with full benefit. 

Brushes tables and Landauer's small treatise are referred to. 

To be preceded by subject F i (General Chemistry). 

F 3. Qualitative Analysis. — Professor Koenig, Mr. Collin and Mr. 
Works. 

Twelve hours a week, twenty-eight weeks. Two lectures, one 
recitation, and six hours of laboratory work each week. To count 
as eleven-tenths of a credit. 

This course embraces the chemistry of the metals and their 
technically important salts. In the case 6i Gold, for instance, the 
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student receives 2CX) mgrs. of the pure metal, and after having 
converted it into the prescribed compounds and studied the reac- 
tions, he must return the gold as pure metal. As this is time-taking 
the course has been extended beyond the usual limit. 

F 4. Volumetric Analysis — Professor Koenig, Mr. Collins and 
Mr. Tucker. 

Twelve hours a week, for twelve weeks. To count as five-tenths 
of a credit. Two lectures and one recitation a week. 

The course comprises: Alkalimetry, acidimetry. Volumetric 
analysis of limestone and marl. Analysis of copper ores by gravi- 
metric, volumetric and colorimetric and electrolytic methods, in order 
that the student may learn their relative merits. Permanganate 
dichromate and iodometric methods. 

Sutton's Volumetric Analysis for reference. 

F 7. Quantitative Analysis.— Professor Koenig and Mr. Works. 

Twelve hours a week, twenty-one weeks; two lectures and one 
recitation a week. To count as nine-tenths of a credit. 

Course embraces: (i)- Analysis of iron ores. The sample is 
made up to contain all the elements likely to be of importance in iron 
ores. In the soluble portion are to be determined volumetrically iron, 
copper, manganese, phosphorous, sulphur. In the insoluble portion 
are determined the oxyds Si02, Ti02, Cr203, Fe203, CaO and iNgO 
by gravimetric methods. (2) Analysis of Pig Iron and Steel, in- 
cluding colorimetric estimation of carbon and manganese. (3) An- 
alysis of matte and Speiss, embracing the separations of arsenic, 
antimony, tin, bismuth, silver, copper^ cadmium, zinc and iron. 

The lecture notes serve as guide, but the student is referred to 
the digests of Fresenius, Classen, E. F. Smith. 

Must be preceded by F3 .(Qualitative Analysis) and F4 (Volu- 
metric Analysis. 

F 5. Advanced Quantitative Analysis. — Professor Koenig. 

Twelve hours a week, thirty-three weeks. One lecture, one reci- 
tation and eight hours of laboratory work a week. To count as 
twelve-tenths of a credit. 

This course embraces: the analysis of fats, oils and soaps; the 
extraction and estimation of poisons; the analysis of fertilizers; the 
analysis of explosives; the estimation and separation of the rare ele- 
ments in minerals; analysis of samarskite; nitrometry, and oxyge- 
nometry. Theoretical chemistry. 

Must be preceded by, or accompanied with, F 7 (Quantitative 
Analysis). 
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F 6. Synthetic Chemistry. — Professor Koenig. 

Eighteen hours a week, thirty-three weeks. To count as two 
credits. Candidates must have completed subjects F7 (Quantita- 
tive Analysis), F 5 (Advanced Quantitative Analysis) and W 3 
(Mineralogy). 

This coursfe is intended as an amplification of the course in Gen- 
eral Chemistry; to cultivate the field of original discovery and 
invention; to produce with known reactions a desired commercial 
result. Students who wish to take this course must have shown by 
their previous work that they possess the required originality of mind 
and practical sense. To all others it is a waste of time. The stu- 
dents are required to read much chemical literature and to discuss 
their reading in a seminar to be appointed from time to time. The 
subjects of experimentation may either originate with the student 
or may be suggested by the professor. 

The student must keep a minute account of all his work, in 
arranging the apparatus, as well as in the actual experiment, whether 
the latter be a failure or a success. 

G. METALLURGY. 

Professor Koenig. 

G 1. Assaying. — Professor Koenig and Mr. Works. 

One hundred seventy-three hours as follows : Twenty-three lec- 
tures and recitations, once a week, and one hundred fifty hours of 
laboratory work. Koenig's Notes on Assaying (Mimeographed). 
To count as seven-tenths of a credit. Must be preceded by subjects 
F 3 (Quantitative Analysis) and F 4 (Volumetric Analysis). 

Assayer's Certificates will be given to those students only who 
shall have received full credit in the following subjects: W 3 (Min- 
eralogy), F 7 (Quantitative Analysis) and G 2 (Metallurgy). 

The Fire-Assaying comprises: Assay of silver ores, matte and 
slags, by scorification and crucible method: assay of gold ores by 
roasting and crucible fusion, by nitre in crucible fusion, by lead oxid 
in crucible fusion ; assay of lead ores by iron precipitation, by roast- 
ing and deoxydizing fusion : assay of native copper concentrates by 
crucible fusion; assay of tin ores by German method, by potassium 
cyanide method, by Koenig's method (reduction in hydrogen). The 
humid assaying comprises: Bullion assay according to Gay-Lussac 
and Volhard; parting; lead assay according to Koenig; zinc ores by 
potassium ferro-cyanide : copper ores by potassium cyanide. The 
ore samples used in this assay work arc mostly artificial mixtures, 
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or accompanied with, F 7 (Quantitative Analysis) and W 3 (Miner- 
alogy). 
G 3. Metallurgical Experimentation. — Professor Koenig. 

Nine hours a week, thirty-three weeks. To count as one credit. 
There are no lectures in this course ; the work is wholly experimen- 
tal. Students must have completed F 7 (Quantitative Analysis), G i 
(Assaying),* G 2 (Metallurgy), and W3 (Mineralogy). 
The student may choose among the following subjects: 
(i) Comparative extraction of gold ores by amalgamation, by 
chlorination, and by the smelting process ; that is to say, to prove by 
experiment which of the foregoing methods will yield the highest 
percentage of gold from a given gold ore. 

(2) Comparative extraction of silver ores by amalgamation or 
leaching. 

(3) Electrolysis of ores or secondary products either in aque- 
ous or igneous liquefaction. 

(4) The influence of small quantities of negative elements upon 
the physical properties of metals and metallic alloys. 

(5) Microscopic study of metals and alloys. 

After the student has chosen the subject of his investigation he 
will be required to read all the more recent literature upon the sub- 
ject, and to extract, condense arid digest the same. The professor 
will discuss the methods of investigation with the student and a plan 
will be fixed upon as to the kind and sequence of the experiments. 
The experience which a student may gain in this work is of g^eat 
value to him in conducting a testing laboratory and in taking upon 
himself the superintendence of any metallurgical plant. 
G 4. Special Metallurgy and Metallurgical Designing. — Professor 

KOENIG. 

Nine hours a week, thirty-three weeks. To count as one credit. 
Candidates for this course must have completed F 7 (Quantitative 
Analysis), G i (Assaying), G 2 (Metallurgy), Q 6 (Graphical Sta- 
tics), M 3 (Mechanism and Design), M 5 (Mechanical Engineer- 
ing I), and W 3 (Mineralogy). 

One lecture a week on special metallurgical subjects. The prac- 
tical part of the work comes under two heads: 

1. The student is directed to analyze sectional drawings of fur- 
naces, in regard to number, shape and dimensions of parts, and their 
relation to the temperature and chemical action of the solids and 
gases which come in contact with them. 

2. Designing of a complete plant for the reduction of a given 
ore under certain topographical features of the locality. Estimation of 
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chines in course of actual construction and intended for use about 
the institution, as, crushing rolls, air compressors, rock drills,' ma- 
chine tools, etc. All work done in the shops is considered as the 
property of the school. No student is allowed work not assigned 
to him by the instructor. 

Shop Equipment. — In addition to necessary work benches and 
hand tools the shop contains — 

One 24 inch by 16 foot New Haven Tool Co.*s lathe. 

One 16 inch by 6 foot Lodge & Shipley lathe. 

One 14 inch by 6 foot Reed lathe. 

One 14 inch by 6 foot Lodge & Davis lathe. 

One 13 inch by 5 foot Putnam lathe. 

One 12 inch by 5 foot Prentis lathe: 

One No. 2 Landis Grinder for hardened steel work. 

One 24 X 24 X 8' Whitcomb planer. 

One 20 X 20 X 4' Wm. Sellers & Co. planer. 

One 16" Gould and Eberhardt shaper. 

One 10" Traverse Head shaper. 

One 34" Blaisdell drill press. 

One 20" Lodge & Davis drill press. 

One twist drill grinder. 

One No. 1V2 Cincinnati tool room milling machine. 

Three emery tool grinders. 

One buffing wheel. 

One Pover hack saw. 

One 2-inch pipe and bolt machine. 

One Arbor press. 

The assortment of chucks, taps, drills, reamers and general tools 
is extensive. For practice in pipe fitting a separate bench has been 
provided: a complete set of pipe tools, and a supply of pipe and fit- 
tings up to two inches inclusive are in stock. 

The pattern shop contains one Clement wood lathe, one Reed 
wood lajhe, seven wood lathes built in the shops, a pattern maker's 
lathe to swing five feet, a 33-inch Fay band saw, Beach jig saw, 
24-inch Fay hand planer and jointer,24-inch Pony planer, Colbum 
universal saw bench, emery wheels and grindstones, Pedrick and 
Ayer gouge grinder, steam glue heaters, an extensive assortment of 
hand tools and appliances, and the necessary work benches and vises. 

Each student, in each shop, has a separate work bench, set of 
hand tools, and locker, for which he is held responsible. Any dam- 
age to tools, or other part of the equipment, beyond wear and tear 
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Three times a week, twenty-three weeks, fall and winter terms. 
To count as seven-tenths of a credit. To be preceded by^ subjects B i 
and B4 (Physics) and Fi (General Chemistry). 

The course includes a discussion of methods of manufacture of 
the more important materials (except such information as comes 
within the province of the course in Metallurgy) ; forms in which 
these materials appear in the market; their adaptation to the pur- 
poses of the engineer: methods of preserving materials from corro- 
sion and decay; etc. Johnson's The Materials of Construction. The 
course is supplemented with practical work in testing, for details of 
which see subject M 6 (Testing Materials of Engineering). 
M 5. Mechanical Engineering I. — Professor Hood. 

Three times a week, twelve weeks, fall term. To count as four- 
tenths of a credit. To be preceded by M 2 (Shop Practice), M 15 
(Drawing), and preceded by, or accompanied with, M i (Properties 
of Materials). A non mathematical treatment of the steam engine, 
boiler and attendant details, being an introduction to the Mechanical 
Engineering of Power Plants. Text-book, Hutton's "The Mechani- 
cal Engineering of Power Plants." 
M 11. Mechanical Engineering II. — Professor Hood. 

Fifteen hours a week, five weeks, first five weeks of spring term. 
To count as three- tenths of a credit. To be preceded by M 5 (Me- 
chanical Engineering i). The same text-book is completed, some 
subjects being amplified by lectures. 

The very extensive and varied power plant equipments in the 
immediate neighborfiood will be used as illustrative material to 
familiarize the student with the 'details introduced in the course. 
Trips of inspection will be taken and reports made. Questions raised 
in these general courses (JM. 5 and M 11) are specially treated at 
length in subjects M 9, M 10, M 12, M 13, M 14, M 3 and parts of 
Q 2 and R 2. 
M 12. Mechanical Engineering III. — Professor Hood. 

Three times a week, twelve weeks, fall term. To count as four- 
tenths of a credit. To be preceded by M 11 (Mechanical Engineer- 
ing JI) and preceded by, or accompanied with, C 2 (Analytic Me- 
chanics) and M 4 (Mechanics of Materials). Thermodynamics of 
the steam engine. Analysis of steam engine and boiler tests. A 
course in the theory of the action of steam and the steiam engine. A 
text-book on Thermodynamics, and Kent's Mechanical Engineer's 
Pocket Book. 
M 13. Mechanical Engineering IV. — Professor Hood. 

Three times a week, ten weeks, spring term. To count as three- 
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The use of drawing instruments, the graphical solution of geo- 
metrical problems. Descriptive Geometry. Projections on right and 
oblique planes, intersections of lines, surfaces and solids; plans, 
elevations and sections, isometric projection. Anthony's Elements 
of Mechanical Drawing. Reinhardt's Lettering. 

The instruction in the art of drawing is designed to give promi- 
mence to such branches of the subject as are of most value to the 
practicing engineer. It is required that the instruments used shall be 
of the best and for the convenience of students a suitable grade is 
offered for sale at the College. 

One 5 H -inch compass. 

One 3^ -inch bow spacer. 

One 354-inch bow pencil. 

One 3% -inch bow pen. 

One 5-inch ruling pen. 

One 30°~6o° triangle. 

One 45° triangle. 

One curve. 

One 30-inch Tee square. 

Two bottles ink. 

Eight thumb tacks. 

Three rubbers. 

Two pencils. 

Twelve pens. 

One penholder. 

Penwipers. 

Chamois. 

Cloth board covers. 

One file pencil-sharpener. 

One lettering pad. 

Fifteen sheets 11 x 15 "Cream" Pa. 

Twenty-four sheets 11 x 15 Whatman Pa. 

One 7-inch adjustable curve. 

One 12-inch white edged scale. 

Draughting Room and Equipment 

The Draughting Room is located in Engineering Hall, and is 
25 X 97 feet, with a 28 x 34 foot annex, containing instructors' offices, 
blue print room, lavatory, etc. The room is on the north side of the 
building, thereby insuring perfect freedom from shadows at any part 
of the day. It is provided with electric lights so arranged as to per- 
mit night work with the minimum of discomfort. The drawing 
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required to set up his own apparatus, and in many cases to design 
and build appliances for any special work on hand. 

Equipment. — The power plant contains one 58 H.P. Stirling 
water-tube boiler, two 40 H. P. steel return tubular boilers, one 
8 X 24 Reynolds Corliss engine in shops, an 8 x 12 Buckeye engine 
in dynamo room, a 9 x 9 N. Y. safety vertical slide valve engine in 
the stamp mill, a 5 x 5 horizontal slide valve engine in laboratory for 
testing materials, and one 50 H. P. Wheeler surface condenser, with 
Worthington air and circulating pump. Of the minor apparatus 
there is now in stock one Tabor indicator, and four Crosby indica- 
tors with electrical attachment, one Hine and Robertson indicator, 
one Collins continuous indicator, eight polar planimeters, ten of 
Greene's standard thermometers for calorimetric work, calorimeters 
of the following kinds — barrel, continuous, superheating, throttling, 
and separator, — one 15 H. P. Flather hydraulic dynamometer, ar- 
ranged for either transmisision or absorption, Heath's stop-watch 
speed counter, Tabor speed-counter, Schaeffer and Budenburg tacho- 
meter, lazy tongs, Hine and Robertson reducing motion, draught 
gauges, Ashcroft boiler test pump and gauge, gauges for use with 
Abater or steam, one Shaw's standard mercurial column gauge tester, 
one gauge tester of the Ashcroft pattern, Aslicroft pyrometer, Bristol 
recording gauge, one IJancock ejector, a number of working injec- 
tors, with cut models of same, Buffalo scales of several patterns, 
Worthington water meter, Worthington and Davidson pumps, Prony 
brakes, 8^-inch Leffel turbine, 23 H. P. Van Duzen gas engine, 
Deane and Marsh pumps, cut to show the interior mechanism, parts 
of various sectional bbilers, etc. 

By far the most important consists of such apparatus as the 
kindness of various mines in the iron and copper district in the imme- 
diate neighborhood has placed at the service of the institution for 
testing. There are available for test some of the most extensive and 
interesting machinery to be found in any mining location, including 
hoisting engines, air compressors, pumps and boilers of many kinds. 

M 6. Testing Materials of Engineering. — Professor Hood and 

Assistants. 
Tensile, compressive, transverse and torsional tests of metals 
and timber. Tensile tests of cordage, and iron and steel wire rope. 
Transverse, compressive, and absorption tests of stone and brick. 
Tensile, comprehensive, cross breaking, and specific gravity tests of 
cement, also tests for fineness, time of setting, and constancy of vol- 
ume. Tests of lubricating oils, including density, viscosity, fire test, 
cold test, wearing qualities and coefficient of friction under various 
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N 2. Electrical Engineering 11. — 

A continuation of N i. Three hours a week, ten weeks, spring 
term. To count as three-tenths of a credit. Must be preceded by 
N I, and preceded by, or accompanied with, B 3 (Electrical Meas- 
urements). 

Equipment. — In the engineering building provision has been 
made for a Dynamo-Room and General Electrical Laboratory, and 
it will be thoroughly equipped with the machinery and apparatus 
necessary to give the student a practical knowledge of* the principles 
taught in the class room. The equipment will include incandescent 
dynamos, both direct and alternating current, and arc light machines, 
with complete switchboards, current and pressure indicators, regfu- 
lators, transformers, etc. Additional quarters have also been pro- 
vided for photometer room, instrument room, etc., and these will be 
fully equipped. The dynamos will be driven by a separate Buckeye 
automatic engine. 

At present writing, this equipment has not been completed. The 
Buckeye engine for the dynamo room is in place. There are on hand 
one No. 4 Edison d3mamo, with all switchboard insibruments, one 
direct current National dynamo; capacity, 200 Sixteen-oandle power 
lights ; one 33 Kilowatt Wood alternator, with exciter, marble switch- 
board, etc., complete; one E 12 Thomson-Houston arc dynamo, one 
No. 4 Wood arc dynamo, a 5 H. P. Excelsior constant current motor, 
one 2 H. P. Sprague motor, one T. H. recording meter, several Ayr- 
ton and Perry ammeiters and Voltmeters, German silver and iron 
wire resistant frames, etc. The laboratory has, through tih^ liberal- 
ity of Hon. J. M. Longyear, of Marquette, been further provided with 
one 23 H. P. Van Duzen gas engine, and a battery of fifty-six Brad- 
bury-Stone storage cells, together with all switchboard instruments 
necessary for operating them and the National dynamo above men- 
tioned. The remainder of the equipment will be provided partly dur- 
ing the year 1900- 1901 and courses in both Direct Current and Alter- 
nating Current Machinery will be announced in the next issue of the 

Catalogue. 

Q. CIVIUENGINEERINQ. 

Professor Sperr, and Messrs. Mercer and Botsford. 

Q 4. Topographical Draw;ng_Professor Sperr and Mr. Mercer. 

Six hours a week, twelve weeks, fall term. To count as two- 
tenths of a credit. 

This subject precedes the work in Surveying. The instruction 
is given by lectures and practical work in the Drawing Room on the 
following : 
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1. Lettering. 

a. Mechanical. 

b. Free-Hand. 

2. Plotting. 

a. By Protraction. 

b. By Rectangular Co-ordinates. 

3. Making Scales, Topographical Signs, and Titles. 

Instruments required: 

One 5-inch right line pen. 

One s5^-inch dividers (pivot joint) with hair spring, pen, pencil, 
points, and extension bar. 

One 3-inch bow pen, and needle point. 

One 3-inch bow pencil. 

One 3-inch bow dividers. 

One 6-inch brass protractor. 

One 12-inch triangular decimal scale. 

One T-square, 30-inch blade. 

One 8-inch 30 x 60 degree amber triangle. 

One 8-inch 45-degTee amber triangle. 

One K. & E. curve, No. 18 20-20. 

One dozen German silver thumb tacks, 3/^ diam." 

One bottle Higgins* waterproof black drawing ink. 

One bottle' Higgins' carmine drawing ink. 

Two rubber pencil erasers. 

One piece Artist's gum 5^ x ^ x 3 inches. 

Three 6H pencils. 

One piece chamois skin, about 12 x 8 inches. 

One-half pan each, moist colors, as follows : Prussian blue, burnt 
sienna. 

One dozen No. i Spencerian pens, with holder. 

One dozen "Crow-quill" pens with holder. 

One swivel curve pen. 

One 12-inch triangular decimal scale. 

One-balf dozen "stub" pens. 

All instruments must be of first-class quality. Students will not 
be allowed to work with inferior instruments. 
Text-Books : 

'A System of Free-hand Lettering," Reinhardt. 
^Lettering," C. E. Sherman. 

Q 1. Surveying (Theory and Practice).— Professor Sperr and 
Messrs. Mercer and Botsford. 

6 
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Buff and Berger, three from Heller and Brightly, and four from 
Gurley ; thirty Locke hand levels. In addition to these more expen- 
sive instruments, the School owns the necessary number of chains, 
steel tapes, poles, rods, etc. 

The furnishing of the Surveying apparatus by the College is a 
heavy expense to the institution, and while losses due to ordinary 
and legitimate wear and tear of the instruments are borne by the 
College, any injuries due to carelessness on the part of the student 
must be made good by him. 

Every student is required to provide himself witH a steel pocket 
tape graduated to feet and tenths, and not less than 25 feet long, a 
wood ax, a timber pencil, and a 6H pencil. Johnson's Theory and 
Practice in Surveying, latest edition, and Searle's Field Engineering 
are used as text-books. 

Q 5. Topographical Drawing (Mapping). — Professor Sperr and 
Mr. Mercer. 

Nine hours a week for twelve weeks, fall term. To count as 
four-tenths of a credit. To be preceded by Q i ( Surveying.) . 

THis subject follows the work in Surveying, and is intended to 
give the student a more complete course in the construction of a map 
than can be obtained from Q 4 and Q i. 

The outline of the course is as follows : 

1. Care and use of instruments. 

2. Collection of data. 

3. Adjustment of triangulation system, triangles and quadri- 
laterals. 

4. Computations for location of principal points. 

5. Methods of plotting. 

6. Topography. 

7. Lettering. 

The data from which these maps will be compiled are the notes 
taken during the summer surveying and the small working maps 
which have been made therefrom, giving details and topography. 

The methods of Plotting, Lettering, and Adjustment of Trian- 
gulation System are to be given by lectures, with instructions .-and 
work in the Drawing Room, such that the result shall be a map 
which will be accurate and complete in every detail. 
Q 6. Graphical Statics. — Mr. Mercer. 

Tivelve hours a week, twelve weeks, fall term. To count as five- 
tenths of a credit. To be preceded by C i (Mechanics). 

This subject is designed to teach the theory of the graphical anal- 
ysis of stresses in structures, under the action of steady and moving 
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loads, and the pressure of the wind. The instruction is given by lec- 
tures and recitations, following Greene's Roof Trusses and supple- 
mented by such explanations as to make the course lead up to the 
subject of Engineering Design and Construction, Q 7. The greater 
part of the time is spent in the Drawing Room, analyzing trusses, 
using the lectures and text-books as guides. 
Text-Book : 

Graphical Analysis of Roof Trusses. C. E. Greene. 

Q 7. Engineering Design and Construction. — Professor Sperr and 
Mr. Mercer. 

The work in designing is applied to the shaft head-frames, rock 
houses, engine and boiler houses, bridges, trestles, etc., of the, mining 
plants considered under subject R4 (Mining Engineering). 

A general outline of the work is as follows : 

1. The general requirements of the structure. 

2. Drawing the general plans. 

3. The materials best adapted to the various purposes. 

4. Strength of materials. 

5. Methods of construction. 

6. Making detailed drawings, bills of material, and estimates of 

costs. 

7. Sysnopis of the law of contracts. 

8. Drawing up specifications. 

9. Letting contracts. 

10. Superintending the construction. 

Tivelve hours a week, sixteen weeks, winter and first half of 
spring term. To coimt as five-tenths of a credit. To be preceded 
by subject Q6 (Graphical Statics), and preceded by, or accompa- 
nied with, R4 (Mining Engineering), and M4 (Mechanics of Mate- 
rials). 

South Kensington Notes on Building Construction, Vols. I and 
TV, are used as text-books. 

A valuable addition to the equipment for this subject has been 
received this year from the Tamarack Mining Company, in the shape 
of a complete model of their No. 2 combined rock and shaft house. 

Q 2. Hydraulics — Professor Sperr. 

The flow of water through orifices, weirs, pipes and other con- 
duits. Three times a week, sixteen weeks. To count as five-tenths 
of a credit. To be preceded by B i (Phyisics) and R i (Principles 
of Mining). 
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II. MINING. 

1. Coal Mining. 

a. Prospecting the Property. 

b. Locating the Shaft, Slope or Drift. 
Laying out the Mine. 

2. Iron Ore Mining. 

a. Prospecting the Deposit. 

b. Locating the Shaft. 

c. Laying the Mine. 

1. Room and Pillar. 

2. Top Slicing. 

3. SubiStoping. 

3. Mine Timbering. 

a. Drifts and Levels. 

b. Stopes. 

c. Risies and Chutes. 

The instruction is given from private notes and from references 
to professional papers to be found in the College library. 

R 3. Mine Surveying and Mining: Practical .Worlc. — Professor 
Sperr and Messrs. Mercer and Botsford. 

Forty-live hours a week, five weeks, last half of spring term. To 
count as one credit. 

The firsit two weeks are devoted to surveying and mapping a 
mine or some portion thereof, either in the "Copper Country" or in 
some one of the iron mining districts of Northern Michigan. The 
last three weeks are devoted to the examination of mining methods 
in the iron ore mines. Sketches are made (a) of the plans of the 
mines to show methods of laying out; (b) of cross-sections to show 
methods of stoping; (c) of timbers to show methods of framing; 
(d) of the timbers set up in drifts and stopes ; (e) of the tramming, 
hoisting and general handling arrangements; (f) of ore chutes, ore 
pockets, etc. 

This work must be preceded by subject R 2 (Theoretical Mine 
Surveying and Mining), except for students who enter for this sub- 
ject only, who are required to be prepared in Algebra, Trigonome- 
try, and in the use of the transit and level. 

R 4. Mining Engineering — Professor Sperr. 

1. The examination and description of mining properties— expert 
reports. 

2. Laying out and planning the surface arrangements for min- 
ing operations — head frames, power plants, ore dressing works, 
houses, roads, and hydraulic engineering works. 
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C. Petrology: Under this subdivision of Petrography, the 
various questions relating to the origin, modes of occurrence, rela- 
tions and alterations of rocks, as observed in the field, are consid- 
ered, but since the chief portion of the students electing Petrography 
also elect Physical and Chemical Geology, the majority of the instruc- 
tion in Petrology is given in connection with that subject. 

The entire subject of Petrography is to be taken as a whole, and 
the student is required tofhave passed in B i (Physics), F i (General 
Chemistry), and W 2 (Mineralogy). W 3 (Mineralogy) and B5 
(Light) must precede or accompany this subject. 

In the above course in Petrography the following collections are 
used: 

I. Thin Sections of Minerals and Rocks. 

Sections of Minerals 2,500 

Polariscope Sections 132 

Sections of Lecture Rock Collection 2,870 

Sections of Michigan Rock 1,000 

Sections of Rosenbusch Rock Collection 983 

Sections of Other Foreign Rock 120 

Miscellaneous Sections 354 

Sections of Stratigraphical Rock Collection 210 

Sections of Duplicates of Michigan Geological 

Survey Collection 260 

Sections of Rock Illustrating L. S. Monographs.. 86 

Sections of U. S. Ed. Series 60 

Sections of Private Collection of A. E. Seaman. . 130 

8,575 

II. Hand Specimens of Rocks. 

Lecture Collection of Rocks 3,800 

Practice Collection of Rocks 6,700 

Lecture Collection of Mic'higan Rocks 1,000 

Practice Collection of Michigan Rocks 1,700 

Rosenbusch Collection of Rocks 1,000 

Stratigraphical Collection of Rocks 210 

U. S. Educational Series 175 

Duplicates of Michigan Geological Survey 300 

Rohn Collection Illustrating L. S. Geology 86 

Private Collection of A. E. Seaman 1,000 

15,971 

7 
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Y. GEOLOGY. 

Y 1. Principles of Geology.— Professor Seaman. 

Fall tefm, five times a week, twelve weeks. To count a» six- 
tenths of a credit- 

The instruction in this subject is intended as a preparation for 
the study of the Principles of Mining and the subsequent work in 
Mineralogy, Petrography, Geology and Mining Engineering. Pre- 
vious work in Geology, unless taken as a college or as a university 
course of a satisfactory nature, will not be accepted for this subject, 
which is required of all candidates for the S.B. or E.M. degrees. 

The .subject is taug'ht by field and laboratory work, supplemented 
by the use of An Introduction to Geology, by W. B. Scott. The 
text-book is used in order to sav€ as much of the time of the student 
in taking notes as practicable. 

The design of the course is to give a clear and philosophical, but 
brief and rapid view of the principles that lie at the basis of geo- 
logical science. 

The field work will consist of Saturday excursions in the vicinity 
of the College, where the phenomena of folding, faulting, erosion, 
glaciation, etc., are studied and explained. The student is also 
expected to profit by his laboratory work, and be abl-e to recognize 
the common rocks and minerals which he will encounter on these 
excursions. 

Y 2. Stratigraphical Geology. — Professor Seaman and Mr. WiE- 

LAND. 

Winter term and first half of spring term. Nine hours a week, 
sixteen weeks. To count for five-tenths of a course. 

The instruction in this subject will consist of recitations and lab- 
oratory work, and will be given following V 2 (Zoology and Palaeon- 
tology). The main object of the course will be to familiarize the 
student with the life history of the earth, and with the lithological 
characters, mode of formation, order of superpositon, times of up- 
heaval, and distribution in time and space, of the formations which 
compose the earth's crust. 

There will be laboratory drill in assigning fos.uls to their proper 
geological period. In this work the students will have access to 
palaeontological literature, witih which the library is well supplied, 
and will be required to prepare palaeontological charts to facilitate 
their work. The material at present accessdble for the laboratory 
work consists of a palaeontological collection of about eight thou- 
sand specimens, three small rock collections, one European and two 
American, containing six hundred spedmexv?*, ^i\^xv%^d •fcratigraphi- 
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cally, and over one thousand specimens of sedimentary rocks belong- 
ing to the lithological collection. 

In addition to the above, some time will be given to surface geol- 
ogy, in which the present contours of the earth's surface will be 
discussed. 

The text-book used is An Introduction to Geology, by W. B. 
Scott. 

Y 3. Physical and Chemical Geology — Professor Seaman. 

Winter tenn and first half of spring term. Three hours a week, 
sixteen weeks. To count as five-tenths of a credit. 

The instruction in Physical Geology is intended to be especially 
adapted to the needs of tlhe explorer, the teacher, the engineer, the 
petrograp-her, the geologist, the miner, the quarryman, and all others 
who desire to understand the connection and the structural relations 
that rock masses have to one another and to the valuable deposits 
whidh they may contain. It treats of the origin and alterations of 
rocks, of general volcanic and earthquake action, metamorphism, 
jointing, faulting, cleavage, mountain building, eruptive rocks and 
crystalline schistsi; tlhe action of air, surface and underground waters, 
and life; the interior condition of the eai*tlh, etc., especially in their 
relations to the problems that the economic geologist, miner and 
quarryman have to meet. The student has brought before him con- 
stantly the various problems tlhat arise in practical work and the 
methods of tiheir solution. 

This course enlarges and completes much that is briefly touched 
upon in the Principles of Geology and in Petrography. 

The text-book used is Dr. Ardhibald Geikie's Text-Book of 
Geology, third edition, 1893, books I, II (part i), III, IV and VII. 

Students who take this subject must have completed subjects 
B I (Physics), F i (General Chemistry) and W 2 (Mineiralogy), 
and X I (Petrography) and Y 2 (Stratigraphical Geology), and W 3 
(Mineralogy) must precede or accompany this subject. 

Y 4. Geological Field Work — Professor Seaman and Mr. Cum- 

INGS. 

Forty-iive hours a week for the last six weeks of the summer 
term. To count as one credit. The instruction in this subject 
begins about the middle of July, and consists of six weeks practical 
work in the field, mostly amongst the pre-Cambrian rocks of the 
Lake Superior region. 

;.' The first few days of the course are spent at compass work, in 
which the student is trained in pacing and in the use oi t\\^ dva^V -jccA 
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(lip compass and aneroid barometer. This work consists of running 
section lines, meandering forest roads and streams, running contour 
lines, platting outcrops ; in fact, making a complete map of the trav- 
erses. Specimens are collected and must be located -with reference 
to some section corner or other monument estaiblished by the United 
States linear survey. On this work the student ^plats all of his work 
in the field, keeping his latitude and departure by means of his com- 
pass course and pacing. 

After the students become more or less adept at platting and 
compass work they are given special small areas to map in detail and 
to work out the relations of the rocks. They make sections and 
plans showing these relations^ and are required to write descriptions 
of tHie specimens collecte4, and to explain the geological phenomena 
observed. 

Considerable time is spent in the study of the older granites, 
gneisses and hornblende schists, etc., with their varied accompani- 
ment of tufts and basic and acid intrusives comprising what is termed 
the cascade formation, or basement complex. Here the various acids 
and basic dike rocks are studied in their relation to the older schists. 
Vein phenomena are also studied at t/he various openings along the 
gold range northwest of Ishpeming. 

Next in order are studied the great "Algonkin" series of dastics 
that rest nonconformably upon the older Basement Complex. These 
elastics in the Marquette Iron-Bearing District, are found to be capa- 
ble of division into a lower and an upper series, terraed respectively 
the "Lower • Marquette" and the "Upper Marquette" series. With 
both series are associated large bodies of iron ore. These ore bodies 
are studied with reference to their origin, and maps and sections are 
made showing their mode of occurrence, and their relation to the 
associated rocks. Cross-sections are also made so that the student 
becomes more or less familiar with the lithological characters of the 
different rock members of each series. 

The last week of the course is devoted to the study of the inter- 
bedded sandstone and old lava flows of Keweenaw Point. These 
rocks are termed the Keweenawan Series, and by the U. S. Geol. 
Survey are made the upper division of the Algonkin System. By 
others, however, they are referred to the Cambrian. « In this series 
cross-sections are made, and the alteration of the rocks is studied, 
in connection with the occurrence of copper and the formation of 
. the various associated secondary minerals. Lastly a day or two is 
spent along the contact-line between tlie Keweenawan rocks and the 
Eastern sandstones, in studying their relative stratigraphical posi- 
tion. 
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The department is well equipped with the instnimcnts necessary 
for this work, and note books with special ruling are furnished the 
students at cost. 

All students entering the College for instruction in this subject 
(Y 4) only, should have a fair knowledge of Mineralogy, Lithology 
and General Geology, if they wish to fully profit by the course. The 
other students at the College who are candidates for degrees, in order 
to elect this subject are required to have passed in Q i (Surveying), 
L2 (Topographical Drawing), W 3 (Mineralogy), Y2 (Strati- 
graphical Geology), and Y 3 (Physical Geology). 

Y 5. Economic Geology — Professor Seaman. 

Three times a week, twenty-eight weeks, during the fall, winter, 
and first half of the s|)ring terms. To count for nine-tenths of a 
credit. 

In this subject the instruction will take up the geology of the 
useful, or economic, mineral products considered from two different 
points of view. 

1st. Their origin ^nd modes of occurrence. 

2d. Their uses. 

Special attention is here given to the instruction of the student 
in Mineralogy, Petrography and Geology, in order that he may in 
after years understand the nature of the deposits upon which he may 
be at work; since disastrous mistakes probably occur in the practice 
of a mining engineer oftener through ignorance of the petrographical 
and geological relations of the ore deposits in question, than from 
lack of engineering or metallurgical skill. 

The location of the College affords special advantages for the 
study of Petrography and General and Economic Geology. It is sit- 
uated in the midst of the vast and ancient lava flows and conglom- 
erates generally known as the Keweenaw formation, near the contact 
of the Eastern or Potsdam Sandstone. In the immediate vicinity are 
, to be solved some of the most important and fundamental problems 
of petrographical and geological science, e. g., the metamorphism or 
alteration of rocks. 

J. THESIS. 

The Faculty. 

Properly qualified students, who so desire, may include in their 
list of electives a thesis. The object of this departure from the usual 
custom of engineering schools is to save the time wasted by so many 
students in preparing a thesis simply to obtain a degree, when they 
have no real interest in the subject about which they write, nor prac- 
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tical knowledge of k. Their time is much more profitably employed 
when spent in systematic study under regular instruction. 

It is hoped and expected that by making tlie thesis elective, more 
valuable work and results, which shall be real contributions to know- 
ledge, can be obtained. 
J 1. Thesis. 

The time supposed to be giveh to this work is, nine hours a week, 
for thirty- three weeks, and the thesis, if accepted, is to count as one 
credit. The subject of the thesis is to be handed in simultaneously 
with the other electives. The work is to be done under the direction 
and with the approval of some instructor or instructors, and the sub- 
ject and thesis must be approved by the President. 

The student must have taken all the necessary preparatory work 
that is required to enable him to properly ihandle his subject, or it will 
not be approved by the President. The instructor or instructors 
under whom the thesis work is done must have presented to the Sec- 
retary a written statement certifying that the student is properly pre- 
pared and able in their judgment to accomplish the work specified. 
This statement is to accompany the elective schedule. 

The thesis must be completed^ by July i, and suibmitted to the 
Faculty for examination and acceptance. For its acceptance it must 
be accompanied by a written approval of the instructors under whom 
the work was done. 



Degrees. 



The approximate unit of credit is assumed to be three hours a 
week in classroom (approximately nine hours of total work) or nine 
hours a week in the laboratory for thirty-three weeks. A subject 
scheduled for more or less time than here indicated takes its proper 
credit. No partially completed course may be accepted for credit 
either in whole or in part. The college is in session for four terms 
each year. It is therefore possible for a properly prepared student to 
cover the ordinary twelve term course in three years. 

Three degrees are offered by the College as follows : 

Bachelor of Science, S.B. 

Mining Engineer, E.M. 

Doctor of Philosophy, Ph.D. 

The conditions under which the first two are given, are as 
follows ! 

Candidates for either degree must have been a resident student 
of this institution for at least thirty-three wee"ks. 

All candidates for the degree of S.B. are required to obtain 
twenty credits, including subjects R i (Principles of Mining) and 
Y I (Principles of Geology). 

All candidates for the degree of E.M. are required to obtain 
the S.B. degree on paying the required fee. 

All candidates for the degree of E. M. are required to obtain 
twenty-five credits, including subjects R i (Principles of Mining) 
and Y i (Principles of Geology). 

All students who graduated from this institution prior to 1896, 
with the degree of S.B., may receive the degree of E.M., on the 
presentation of evidence showing five years of subsequent successful 
practical work, submitting a satisfactory thesis, and paying the re- 
quired fee. 

The degree of Ph.D. will be given under the following con- 
ditions : 

A student who is an E.M. graduate of this institution, or a 
graduate of another institution of similar grade, whose courses shall 
be approved by the Faculty, will be admitted as a candidate for the 
degree of Doctor of Philosophy. In order to attain this degree he 
must pursue, for at least two years, advanced studies in subjects 
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allied to the work of this institution, which studies are to be approved 
by the Faculty. 

One of the years may, in special cases, be spent elsewhere, and 
the work accepted on sufficient proof of its thoroughness and high 
character, as the equivalent of one year's work done here. But 
under no condition will this degree be given to anyone unless at least 
thirty-three weeks of actual school work be done by him as a resident 
student in this institution. 

Students who are E.M. graduates of this College, or of an 
equivalent professional school, and also A.B. graduates of some col- 
lege or university whose course of study is accepted by the Faculty, 
may be admitted to the degree of Doctor of Philosophy, after having 
taken, for at least thirty-three weeks, an approved course of study at 
this institution. 

The degree of Doctor of Philosophy will be given only in case 
the candidate shall have shown marked ability and power for original 
investigation, and his thesis shall have received the approval of the 
Faculty. 

FEES FOR THE DEGREES. 

Bachelor of Science $15 00 

Mining Engineer * 25 00 

Doctor of Philosophy 50 00 

No degree will be conferred until the required fee has been paid, 
which payment must be made to the Treasurer prior to August 15. 



Library. 



The Library is designed to supplernent the class work in the 
various departments of the College. Care has* been taken to supply 
it with the best reference books as well as with the latest publications 
on the subjects taught, since it is of prime importance that instructors 
and students shall have access to the results of the most recent 
researches in scientific and technical lines. It should be noted in this 
connection that there is no other Library in the vicinity to which 
those needing such information can apply. The Library is especially 
cdmplete in its files of journals relating to the various branches of 
mining engineering. During the past year parts needed to complete 
important sets have been secured. Among these are — The Journal 
of the Franklin Institute, Transactions of the Geological Society of 
London, Zeitschrift des Vereins deutschen Ingenieure, Industries and 
Iron, Technology Quaarterly, Transactions of the Institution of Min- 
ing and Metallurgy, (London), Journal of the Society of Chemical 
Industry, etc. 

In the spring of 1899 the Library was fitted up with steel stacks, / 
and the books rearranged so as to provide needed space for the con- , 
stant growth in numbers. The classification is as nearly as may be 
the Dewey decimal classification and a dictionary card catalogue of 
authors and subjects in one alphabetic arrangement is being prepared. 

Since the last issue of the catalogue 1439 volumes have been 
added making a total number of 15,000 books now on the shelves. 
Of the 1439 volumes added, but 434 represent books purchased, 489 
having been received as gifts and 516 being volumes of periodicals 
and pamphlets bound. This latter class of material should really be 
considered as additions by purchase, since the periodicals are sub- 
scribed for, and they form a large part of the most expensive and 
valuable publications in the Library. 

The volumes received by gift are largely United States docu- 
ments and reports, and the reports of various State Geological Sur- 
veys and Mining Bureaus. Such material is very useful, and grate* 
ful acknowledgement is made for all contributions of scientific value. 

Beside the bound volumes on the shelves, the library contains 
2,554 pamphlets, classified and accessible for reference, and a large 
number of maps. 
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The Library is open daily throughout the year, Sundays and 
legal holidays excepted, for the use of students and the public under 
proper restrictions. A reading room adjoins the Library. The 
Library now receives 285 periodicals, newspapers, etc., which are is- 
sued to students for use in this room upon application. 

REGULATIONS OF THE LIBRARY. 

1. Hours: The Library is open daily throughout the year, except 

Sundays and legal holidays, from 8 130 a. m. to 5 130 p. m. 

2. Access: Students are not allowed access to the shelves except 

through special permission obtained from the Librarian. 

3. Reference Books: Reference books are not to be taken from the 

building except by special permission from the Librarian. 

4. Time: Books may be held by the students for two weeks, and 

renewed at the end of that time if desired, unless previously 
asked for by another. 

5. Ticket: A ticket is to be deposited with the Librarian* for every 

book and periodical taken from the Library. 

6. Books Lost or Injured: Books lost or injured are to be re- 

placed or repaired at the expense of the person to whom they 
were issued. 

7. Books Called In: Books may be called in by the Librarian at 

any time. 

8. Use of Library: Persons not connected with the College may 

be allowed the privileges of the Library upon application to 
the Librarian. 



Buildings, Laboratories and 

Equipment. 



The College. is housed in four chief buildings known respectively 
as Science Hall, Engineering Hall, the Metallurgical and Assay 
Building, and the Ore Dressing Plant. 

Science Hall is constructed of Portage Entry Sandstone with a 
tile roof. (See Frontispiece). It is 109 by 53 feet in size with a 
wing 2>7 by 25 feet. In this building are located the executive offices, 
the Library, and the laboratories and lecture rooms of the depart- 
ments of Geology, Chemistry and Mathematics and Physics. 

A list of the various rooms and their sizes is appended. 

BUILDINGS. 



BASEMENT. 

Students' Room 16x33 feet 

Gymnasium 31X 34 feet 

Store Room 8x21 feet 

Constant Temperature and Dark Room 14x19 feet 

Electrical Laboratory 31x42 feet 

Physical Laboratory 32x41 feet 

Professor's Room 13x16 feet 

Lavatory 8x1 1 feet 

FIRST FLOOR. 

Laboratory of Economic Geology 22x27 feet 

Palaeontological Laboratory 21x27 feet 

Professor's Room 15x21 feet 

Geological Laboratory 21x27 feet 

Professor's Room 15x21 feet 

Mineral ogical Laboratory ; 27x40 feet 

Petrographical Laboratory .24x23 feet 

Goniometer Room 7x16 feet 

Lavatory 13x16 feet 

Coat Room 6x16 feet 
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SECOND FLOOR. 

Library 29x49 feet 

Reading Room 14x21 feet 

General Executive Office •. . 15x26 feet 

President's Room 14x21 feet 

Recitation Room 28x32 feet 

Professor's Room 14x16 feet 

General Lecture Room 33x4^ feet 

Lavatory 13x16 feet 

THIRD FLOOR. 

Balance Room 13x16 feet 

Quantitative Laboratory 43x32 feet 

Professor's Room 15x26 feet 

Qualitative Laboratory 43x49 feet 

Chemical Lecture Room 24x33 feet 

Spectroscope Room 6x16 feet 

Chemical Supply Room 15x16 feet 

Office of Supply Clerk and Purchasing Agent 11x13 feet 

TOWER. 

Professor's Room 15x26 feet 

Photographic Laboratory 15x19 feet 

The Laboratory for General Physics in the basement and the 
Electrical Laboratory adjoining it have been recently fitted up with 
modern conveniences for laboratory instrucction. The floors and 
walls *are very stable. For extreme stability numerous shelves set 
in basement walls are available, together with piers for instruments 
and tables. 

In a corner of the Electrical Laboratory are located a Rivett 
Precision Lathe with its accessories. It is driven by a small direct 
current no volt motor supplied with current from a storage battery. 
This motor may also drive a small (two kilowatt) generator which 
was built at the College and is capable of being used as a motor trans- 
former giving from direct current one phase, two phase or three 
phase alternating currents. Near there is a table for the Rosa Curve 
tracer and its accessories. 

The Constant Temperature and Dark Room is in the basement 
of the tower and is surrounded by very thick stone walls. It is used 
partly for optical work where an absolutely dark room is desirable. 
It has forced ventilation under complete control. 

The General Lecture Room on the second floor contains a con- 
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A list of rooms is here given. 

BASEMENT. 

Machine Shop 97x24 feet 

Tool Room 5x17 feet 

Electrical Instrument Room 34x17 feet 

Dynamo Room 34x27 feet 

Lavatory 28x10 feet 

FIRST FLOOR. 

Pattern Shop 70x25 feet 

Lecture Room 28x26 feet 

Laboratory for Testing Materials 27x25 feet 

Instructor's Room i8x 9 feet 

Tool Room 11x8 feet 

Lavatory 12x12 feet 

Professor's Office 16x1 3efet 

Stock Room i8x 9 feet 

Storage Battery Room 15x1 1 feet 

SECOND FLOOR. 

Drawing Room 97x25 feet 

Blue Print Room I2x 8 feet 

Lecture Room 35x28 feet 

Instructor's Office 12x1 1 feet 

Professor's Office 16x15 feet 

Map Room 15x12 feet 

Lavatory iixii feet 

An annex contains a Fuel Room 16x34 feet, and a Boiler Room 
29x34 feet. In the latter are loocated three boilers. Two are of the 
return-tubular type, one of the water tube type. The laboratories and 
equipment in this building are described in the sections devoted to 
Mechanical and Electrical Engineering, and Civil and Mining En- 
gineering. 

The Metallurgical and Assay Laboratory is a brick building 24 
by 99 feet in size standing just north of Science Hall. 

It contains a general furnace room 55 by 21 feet, equipped with 
twelve Koenig Assay furnaces workin gwith gasoline. Each of these 
furnaces enables one operator to accomplish three times the number 
of assays which the best of the older furnaces of equal size can turn 
out. The refractory material of these furnaces is of such a composi- 
tion, structure and dimension that the operator is not at all inconven- 
jenced by the heat. Gasoline is supplied to them under pressure and 
their blowpipes are supplied irom a smaW'^ooVXiXcrw^x. 
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There is provided in addition to the Koenig furnaces an experi- 
mental furnace, a muffle furnace and several examples of the ordinary 
types of portable assay furnaces. 

A Foos Gas driver, the Root blower, a small Blake Crusher, 
a pair of Krom Rolls, a Weatherhead Mill, and large pair of Rolls 
constructed at the College. 

In the western end of the building are a supply room 13 by 15 
feet and an electro-metallurgical room 12 by 21 feet. This latter con- 
tains a battery of twelve large storage cells whose terminals are lead 
to a switch board which permits any combination of them. 

In the eastern end of the building are a parting room 10 by 12 
feet and a weighing room 10 by 12 feet, each properly fitted for its 
respective use. The weighing room contains four fine Troemner 
button balances. 

The Ore Dressing Building or Stamp Mill is a wooden building 
81 by 30 feet. It contains for use in the course in Ore Dressing a 
Blake Crusher, a Comet Crusher, a pair of Crushing Rolls, a three 
stamp battery, a set (three) of trommels, two Hartz jigs, a Spitz- 
kasten, a Frue Vanner, a Rittenger Table, a Calumet Classifier, a Mc- 
Dermott Sampler and a sample grinder together with minor 
machinery. 

A Reverberatory Roasting Furnace operated in connection with 
the Mill stands near in a building 28 by 28 feet. A trolley conveyor 
connects it with the Mill. 



Tuition, Deposit, and Other Expenses 



The Michigan Legislature of 1897 required the Board of 
Control to charge matriculation, tuition and laboratory fees. Since 
the people of Michigan had by taxation paid for the College build- 
ings and equipment, it was thought by the Legislature, that those 
persons whose homes were outside of the State, ought justly to pay 
higher matriculation and tuition fees than the residents of the State. 

The scale of fees is as follows: 



TITLE, 



Matriculation Fee 

Tuition Fee, Annually .. 

" Fall term.... 

" Winter term. 

" Sj)rinjf term . 

" Summer 



ti 



B 
B 
B 
B 
B 
F 
F 
F 
F 
F 
F 
F 
G 
G 
M 
M 
M 
M 



LABORATORY FEES. 

1— Physics 

2— Physical Measurements 

8— Electrical Measurements 

4— Phvsics 

5— Light 

1— Chemistry 

2— Blowpipe Analysis.. 



3— Qualitative Analvis. 
-Volui 



4— Volumetric Analysis 

5— Quantitative Analysis 

6— Synthetic Chemistry 

7— Quantitative Analysis 

1— Assayinif 

3— Metallurgical Experimentation 

2— Shops 

3 -Mechanism and Design 

6 Testing M aterials 

9 — Mechanical Laboratory 

M VS - Mechanical Drawing 

M IG— Machine Drawing 

O 1- Surveying 

4— Topographical Drawing 

5— Topographical Drawing (Mapping), 

3 Mining Surveying Practice 

S 1— Ore Dressing 

V 2— Palaeontology 

W 1— Crystallography 

W 2— Mineralogy 

W 3— Mineralogy 

X 1— Petrography 

Y 4— Field Geology 



Students 
residing in 
Michigan. 



$ 10 00 
25 00 



300 
2 00 
300 
2 00 
1 00 
10 00 

1 00 
10 00 

300 
10 00 
10 00 
7 00 
15 00 
10 00 
10 00 

50 
10 00 
10 00 

50 

50 
10 00 

''50 

2 00 
10 00 
10 00 



00 
00 



10 00 



00 
00 
00 



Students 

residing 

outside of 

Michigan. 



S 25 00 

' 4000 
40 00 
30 00 
40 00 



3 
2 



00 
00 



3 00 



2 
1 



00 
00 



10 00 
1 00 

10 00 
3 00 

10 00 

10 00 



7 
15 



00 
00 



10 00 
10 00 

.50 
10 00 
10 00 

.50 

50 
10 00 

50 

2 00 

10 00 

10 00 



00 
00 



10 00 



00 
00 
00 
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lives in moderate comfort, this amount including the cost of tuition, 
and laboratory fees, board and room, heat, light and books, while 
$430.00 per year provides amply for the same expenses. The ex- 
penses are greater the first year than any following year owing to 
the necessity of buying books and drawing instruments which are 
used during the subsequent years. The expenses of course vary 
much with the taste and habits of the student. 
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SUBJECTS. 

1. Field Geology ; its Methods and their Applications. 

2. The Dial and the Dip Compass and their Uses. 

3. The Diamond Drill and its Uses. 

CONDITIONS. 

The conditions under which the prizes are awarded are as fol- 
lows: 

The papers are to be presented by August 15th, for each year. 

A student may present a paper upon each of the three subjects, 
which will entitle him to three prizes, if his papers are found worthy. 

The dissertations must be prepared in the same manner as the 
theses, the regulations for which can be procured on application to 
the Secretary of the College. 

The title page is to have upon it an assumed name, and each 
dissertation is to be accompanied by a sealed envelope bearing the 
same name. This envelope must contain the writer's true, as well as 
assumed, name, and his address, and it will not be opened until the 
awards have been made. 

No prizes will be awarded, unless the papers are judged by the 
committee to whom they are referred, to be of a sufficiently high 
standing to be entitled to a prize; hence, there may be awarded all, 
part, or none of the prizes, as the case may be. 

These prizes cart now be competed for by any students of tlie 
College, whether special, graduate or regular, without restriction to 
the graduating class, as was originally specified. 

In August, 1899, a Longyear Prize was awarded to Walter Leo 
Maas of Negaunee for a paper on the Diamond Drill and its uses. 

THE CHARLES E. WRIGHT SCHOLARSHIP. 

The Charles E. Wright Scholarship was founded by Mrs. Carrie 
A. Wright, of Ann Arbor, in accordance with the conditions ex- 
pressed in the letter given below: 

To the Honorable Board of Control of the Michigan College of 
Mines. 

Gentlemen — Tn memory of my husband, the late Charles E. 
Wright, and as a token of the deep interest he had in the Michigan 
College of Mines, I desire to give to said College the sum of one thou- 
sand dollars. 

li said gift shall be accepted, it is to be held under the following 
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Absences. — All absences bring a daily rank of zero, until the 
work missed is made up. 

A student absenting himself without excuse from more than ten 
per cent, of the work of any course in any term thereby dismisses 
himself from the College. In the case of field or laboratory courses, 
the limit is fi\ie per cent, instead of ten per cent. 

A student must obtain a grade of 75 on the scale of 100 to obtain 
credit for any course. In case of failure to pass or complete a sub- 
ject, the work can be made up only when this subiect is being regu- 
larly given. 
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X 1. A Manual of Microchemical Analysis. 1894. H. Behrens. The 

Macmillan Co., New York. 

« 

X 1. Tableau des Birefringences. 1888. A. Michel Levy and A. La- 
croix. Baudry et Cie, Paris. 

X 1. Elements of Lithology — Manuscript. 1877-1893. M. E. Wads- 
worth. 

Y. GEOLOGY. 

Y 1. An Introduction to Geology. W. B. Scott. The Macmillan Co., 

New York. 

Y 2. An Introduction to Geology. W. B. Scott. The Macmillan Co., 

New York. 

Y 3. Text-Book of Geology. Thtrd Edition. Archibald Giekie. The 

Macmillan Co., New York. 

Y6. Ore Deposits of the United States and Canada. Last Edition. 
J. F. Kemp. Scientific Publishing Co., New York. 

Y5. Building Stones — Manuscript. 1878. M. E. Wadsworth. 

Y 5. A Treatise on Ore Deposits. Phillips and Louis. The Macmil- 

lan Co., New York. 



I20 



Michigan College of Mines, 



Andre Formis, 

Emil Arthur Franke, 

John Martin -Golds worthy, / 

George Silas Goodale, 

Burdette F. Grant, 

George Harold Grant, 

Holger Hanson, 
, Michael Harringfton, 

William Frederick Hartmann, 

Herbert James Harvey, 

Rupert Pratt Hayes, 

Charles Arthur Herbert, 

Phil Harding Higham, 

Virgil Sebring Hillyer, S.B., 
(Mich. Agricultural College), 

Albert Bernhard Holley, 

Cnarles Duval Hohl, 

Clarence Victor Hopkins, 

Joseph Arthur Houle, 

George Chadwick Irvine, 

Lewis Albert Jeffs, S.B., (Mich- 
igan College of Mines), 

Norman Ralph Jewett, 

Martin Oscar Johnson. 

James Wolcott Knowlton, 

John Knox, Jr., 

Frederick Garrison Lasier, 

Henry Grover Latham, 

Alexander Legatt, 

Allan Leigh, 

Robert Lyman, Jr., 

Frank Jerome McElery, 

Michael A. McGrath, 

Lucius B. McKelvey, 

William Edward ivlcRandle, 

Arthur Eugene Maas, 

Walter Lep Maas, 

Harry Talman Mercer, 

Alex Espern Michel son, 

Bruce Albert Middlemiss, 
Hugh Edward Moore, 
Edward Adalor Morin, 



RESIDENCE. 

Houghton, Mich. 
Chicago, III, 
Iron Mountain, Mich, 
Detroit, Mich, 
Ionia, Mich, 
Victoria, B, C, 
Grayling, Mich, 
Ontonagon, Mich, 
Houghton, Mich. 
Chelsea, London, England, 
Houghton, Micjt. 
Saginaw, Mich, 
Detroit, Mich. 

Grand Rapids, Mich. 
Marquette, Mich, 
Lima, Ohio. 
Butte City, Mont, 
Negaunee, Mich. 
Lima, Ohio, 

Rockland, Mich, 
Richland, Mich. 
Ishpeming, Mich. 
Rock Island, III. 
Hamilton, Oni. 
Detroit, Mich. 
Detroit, Mich. 
Butte, Mont. 
Houghton, Mich. 
Escanaba, Mich. 
New York City, N. Y. 
Dollar Bay, Mich. 
Youngstown, Ohio. 
Baraga, Mich. 
Negaunee, Mich. 
Negaunee, Mich. 
Ontonagon, Mich. 
Grayling, Mich. 
South Lake Linden, Mich. 
Dollar Bay, Mich. 
Houghton, Mich. 
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NAME. 

Campbell Alvin Neal, 

Stowe Charles Neal, 

Carr Baker Neel, S.B., (Univer- 
sity of Chicago), 

Togo Okubo, 

Frederick William O'Neil, 

Nathan Sanford Osborn, 

Samuel Walter Osgood, Jr., 

Louis Chester Pearce, 

John Edward Penberthy, 

Thomas James Penhallegan, 

William James Penhallegon, 

Charles Lawrence Poindexter, 

Huntley Burnham Randall, 

Richard Willis Rea, 

Edwm Colville Reeder, 

Emil Frederick Remer, 

William John Richards. 

Henry Harrison Richardson, 

Edwin Patrick R^'an, 

Louis August Saam, 

William Forrest Sampson, 

William Vaclav Savicki, 

Carl Edward Schriber, 

Robert Rex Seeber, 

Irving James Shields, 

James Wilson Shields, 

George Ropes Sheldon, 

Frederic Seymour Shewell, 

Knowles Burdette Smith, 

Samuel Russell Smith, 

Ward Brainard Smith, 

Willard Joseph Smith, 

Henry Vincent Snell, S.B., 
(Michigan College of Mines), 

Charles Frank Spaulding, S.B., 
E.M., (Michigan College of 
Mines), 

William John Sutton, S.B., E.M., 
(Michigan College of Mines), 

9 



RESIDENCE. 

Port HuroHj Mich. 
Ann Arbor, Mich. 

Chicago, III. 
Hikone, Japan. 
Dover, N. H. 
Water Mill, N. Y. 
Chicago, III. 
Lake Linden, Mich. 
Houghton, Mich. 
Calumet, Mich. 
Calumet, Mich. 
Los Angeles, Cal. 
Detroit, Mich. 
Menominee, Mich. 
Calumet, Mich. 
Saginaw, Mich. 
Alloues, Mich. 
Hancock, Mich. 
Chicago, III. 

South Lake Linden, Mich, 
Highland Park, III. 
Chicago, III. 
Oshkosh, Wis. 
Waterloo, Wis. 
Hancock, Mich. 
Hancock, Mich. 
Ishpeming, Mich. 
Houghton, Mich, 
South Bend, Ind. 
L'Anse^ Mich. 
Flint, Mich. 
Alloues, Mich. 

South Lake Linden, Mich. 



Chicago, III. 
Victoria, B. C. 
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NAME. 

James Arthur Thomas, 
Walter Unzicker, 
Benjamin Willet Vallat, 
Frank Lyon VanOrden, 
Semen Grygoriewitch Weinberg, 
Alfred Thurston Wells, 
George jJrake Wheeler, 
Robert Waring Wieland, 
John Ernest Wilson, 
Ralph Clark Works. 



RESIDENCE. 

Houghton, Mich. 
Chicago, III, 
Detroit, Mich. 
Houghton, Mich. 
Kostoff-on-the-Don, Russia. 
Menominee, Mich. 
Ann Arbor, Mich. 
Houghton, Mich. 
Harrison, Mich. 
Dollar Bay, Mich. 



1899-1900. 



George A. Arnold, 
Leo Frank Arnold, 
Fergus Miller Bailey, 
George Edward Baldwin, 
Lawrence Brooks Bassett, 
Samuel Andrew Baugh, Jr., 
Charles Homer Baxter, 
Thomas Herbert Bennett, 
Anthony Fred Benson, 
Frank Kinney Boggs, 
Charles Ward Botsford, 
Frank Philip Botsford, 
John Clark Brennon, S.B., 

(Michigan College of Mines), 
Avery Buckingham, 
Elmer George Busch, 
Floyd Lyman Burr, 
Vmton Lee Chick, 
Charles Calhoun Chamberlain, 
Henry Augustus Collin. 
Edwin James Collins, 
Willard Lawson Cumings, S. B., 

(Mich. Agricultural College), 
Edwin O. Daue, 
Frederick Llewellyn Davis, 
Robert Cornell Davis. 
Elbridge Gerry Deane, 
Arthur G. DeLorimer, 



St. Louis, Mich. 
Chicago, III. 
Charlevoix, Mich. 
St. Johns, Mich. 
Cleveland, Ohio. 
Detroit, Mich. 
Detroit, Mich. 
Atlantic Mine, Mich. 
South Lake Linden, Mich. 
Cheboygan, Mich. 
Springville, N. Y. 
Hancock, Mich. 

Washington, D. C. 
Springfield, Ohio. 
Alma, Wis. 
Flint, Mich. 
Grand Rapids, Mich. 
Detroit, Mich. 
Northwood, Iowa. 
Calumet, Mich. 

Grand Rapids, Mich. 
Milwaukee, Wis. 
Salt Lake City, Utah. 
Rushville, III. 
Buffalo, N. Y. 
LiiampioHj Mich. 



Register of Students. 
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NAME. 

George Ropes Sheldon. 
Irving James Shields, 
James Wilson Shields, 
Tames Leonard Sinclair, 
Knowles Burdette Smith, 
bamuel Russell Smith, 
Ward Brainard Smith, 
Francis Joseph Soddy, 
Alfred Qark Stoddard. 
George Pembroke Tucker, 
Walter Unzicker, S.B., (Michi- 
gan College of Mines), 
Benjamin Willet Vallat, 
Semen Grygoriewitch Weinberg, 
Herbert Towle Weston, 
George Drake Wheeler, 
Zenas Frank Wheeler, 
Philo Slater White. 
Robert Waring Wieland, 
John Ernest Wilson, 
Richard Hoe Worcester, 
Ralph Clark Works, 
Fred Edward Young, 



RESIDENCE. 

Ishpeming, Mich, 
Hancock, Mich, 
Hancock, Mich, 
Gaylord, Mich. 
South Bend, Ind. 
L'Anse, Mich, 
I'lint, Mich. 
Calumet, Mich. 
Detroit, Mich. 
Manistique, Mich. 

Chicago, III. 
Detroit, Mich. 
St. Petersburg, Russia. 
Beatrice, Neb. 
Ann Arbor, Mich. 
Ann Arbor, Mich. 
Houghton, Mich. 
Houghton, Mich. 
Harrison, Mich. 
Detroit, Mich. 
Dollar Bay, Mich. 
Washington, D. C. 



Students Enrolled, 1898-1899. 



BY STATES AND COUNTRIES. 

British Columbia ; 2 

California 2 

District of Columbia i 

England 2 

Illinois ID 

Indiana i 

Iowa I 

Japan i 

Michigan — Upper, 46 

Lower, 27 73 

Montana 3 

New Hampshire i 

New York ' 5 

Ohio 4 

Ontario i 

Pennsylvania 2 

Russia I 

Utah 3 

Wisconsin 3 

116 
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Students Enrolled, 1899-1900. 



BY STATES AND COUNTRIES. 

British Columbia i 

California i 

District of Columbia 3 

Illinois 8 

Indiana i 

Iowa , 4 

Kansas i 

Mexico * I 

Michigan — Upper, 43 

Lower, 36 79 

Montana 2 

Nebraska : 2 

New Hampshire * i 

New Jersey i 

New York 3 

Ohio 4 

Ontario 2 

Russia I 

Utah I 

Washington i 

Wisconsin 4 

121 

AVERAGE AGE OF STUDENTS. 

1898 — 1899 •' 22 years. 

1899 — 1900 22j4 years. 



STUDENTS ENROLLED DURING EXISTENCE 

OR COLLEGE. 

The number of new students who entered, the total enrollment, 
and the number of graduates sent out for each year of the existence 
of the College, are as follows: 



Year. 



New students 

Total attendance. 
Graduates 



1 

23 
23 

• • • • 


00 

00 

15 
29 

7 


§8 

16 


15 

3S 
5 


46 

61 
04 


d 

1 

M 

O^ 

78 



45 

lOI 

8 


17 

82 

17 


t 

49 

94 
22 


43 


i 

82 
140 

5 


33 
122 

18 


116 
24 
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Present Location of Graduates. 



Alaska 3 

Arizona 11 

British Columbia 9 

California 4 

Colorado 3 

Cuba I 

England i 

France i 

Honduras i 

Idaho I 

Illinois 3 

Mexico 15 

Michigan 48 

Minnesota 6 



Missouri i 

Montana 5 

New Mexico i 

Ontario 2 

Oregon i 

Pennsylvania i 

South Africa 2 

Utah 3 

Washington 2 

Wisconsin 3 

Wyoming 2 

Deceased 4 

Total 134 



Michigan College of Mines Alumni 
Association, 18984899. 



President W. A. McCURDY. 

Secretary and Treasurer H. T. MERCER. 

nT«r.^a^^i,c i J- N. ESSELSTYN 

^'^"^^^' Ir. CORNELL 

1899-igoo. 

President JOHN CLARK BRENNON. 

Secretary and Treasurer JOHN EDWARD PENBERTHY. 

nx^rrrn c; i ROSCOE CORNELL. 

ijiRECTGRS 1 PROFESSOR A. E. SEAMAN. 
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Calendar, 1900-1901. 



Fall Term begins Friday morning, September 28, 1900, and ends 
Friday noon, December 21, 1900. Twelve weeks. 

Examinations for admission and advanced standing begin Friday 
morning at 9 o'clock, and continue through Friday and Saturday. 

Regular work for all classes begins Monday, October i, 1900, at 
8 a. m. Full work is to be taken up at this time. 

Thanksgiving recess, November, Wednesday noon until Monday 
morning. 



Winter Term begins Monday morning, January 7, and ends Friday 
noon, March 22, 1901. Eleven weeks. 



Spring Term begins Monday morning, April i, and ends Saturday 
evening, June 8, 1901. Ten weeks. 



Summer Term begins Monday morning, June 10, 1901, and ends Fri- 
day evening, August 30, 1901. Twelve weeks. 

Practical Work in Mine Surveying and Mining begins Monday 
morning, May 6, and ends Friday evening, June 7, 1901. 

Surveying begins Monday morning, June 10, and ends Thursday 
evening, August 29, 1901. 

Shop Practice begins Monday morning, June 10, and ends Thurs- 
day evening, August 29, 1901. 

Ore Dressing and Testing Materials of Engineering begin Mon- 
day morning, June 10, and end Friday eveninj?, July 19, 1901. 

Field Geology begins Monday morning, July 22, and ends Thurs- 
day evening, August 29, 1901. 

Commencement Exercises, Friday, August 30, 1901. 
Annual Meeting of the Board of Control, 9 a. m. 
Meeting of the Alumni Association, 4 p. m. 
Alumni Dinner, 5 p. m. 
Graduation Exercises, 8 p. m. 
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Index. 



Absences, 113. 

Accredited Schools, 39. 

Admission, -Requirements for, 
38-41. 

Admission by Diploma, 38, 

Admission by Examination, 38. 

Admission of College Gradu- 
ates, 40. 

Admission of Special Students, 
40-41. 

^Admission of Undergraduates, 
40. 

Air Compression, 45, 67. 

Air Machinery, 45, 67. 

Algebra, 42, 50. 

Alumni Association, 128. 

Analytic Geometry, 42, 51. 

Analytic Mechanics, 43, 54-55. 

Assay Laboratory, 102-103. 

Assaying, 44, 60-61. 

Astronomy, 38. 

Average age of Students, 127. 

Bachelor of science Degree, 95. 
Beneficiaries of Scholarships 

and Funds, iii. 
Biology, 48, 82-83. 
Blowpipe Analysis, 43, 58. 
Board of Control, 13. 
Buildings, Laboratories and 

Equipment, 99-103. 

Calculus, 42, 51. 
Calendars, 129-130. 
Chemistry, 43, 55, 60. 
Chemistry, General Experi- 
mental, 43, 56, 58. 
Chemistry, Synthetic, 44, 60. 
Choice of Electives, 112. 
Civil Engineering, 46, 72-78. 
Collections, loi. 
Compression, 45, 67. 



Courses of Instruction, Outline 

of, 42-49. 
Crystallography, 48, 83. 

Degrees, 95-96. 

Departments of Instruction, 

50-94. 
Deposit, 104-106. 
Design, Engineering, 77. 
Design, Mechanism and, 45, 69. 
Differential Equations, 42, 52. 
Doctor of Philosophy Degree, 

95. 
Drawing, 45. 47» 67, 69, 72-73. 
Drawing, Instruments, 68, 73. 
Drawing, Machine, 45, 69. 
Drawing, Mechanical, 45, 67-69. 
Drawing, Topographical, 46. 

72-73. 

Economic Geology, 49, 94. 
Electives, Choice of, 112. 
Elective System, 12, 
Electrical Engineering, 46, 71- 

72. 
Electrical Measurements, 43, 

53. 

Engineering Design and Con- 
struction, 46, 77, 

Engineering Hall, 101-102. 

Engineer of Mines Degree, 95. 

Equipment, 99-103. 

Expenses, 104-106. 

Faculty, 16. 

Field Geology, 49, 91-93. 

Funds, iio-iii. 

Geological Field Work, 49, 91- 

93- 
Geology, 48, 90-93. 
Geology, Economic, 49, 93. 
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Michigan College of Mines, 



Geology, Physical and Chem- 
ical, 49,91. 

Geology, Principles of, 48, 90. 

Geology, Stratigraphical, 48,90- 
91. 

Graduates, 17-37. 

Graduates, present location of, 
128. 

Graphical Statics, 46, 76-77. 

Hydraulics, 46-47, 77-78. 

Inspection Trips, 11. 
Laboratories, 99-103. 
Library, 97-98. 
Light, 43, 54. 
Lithology, 48, 88. 
Location, 10. 

Longyear Fund, iio-iii. 
Longyear Prizes, 107-108. 

Machine Drawing, 45, 69. 
Mapping, 46, 76. 
Mathematics, 42, 50-52. 
Mechanical Drawing, 45, 67-69. 
Mechanical Engineering, 44- 

45» 63-71. 
Mechanical Laboratory, 45, 69- 

70. 
Mechanics, 43, 54-55. 
Mechanics of Materials, 45, 67. 
Mechanism and Design, 45, 69. , 
Metallurgical Designing, 44, 

62-63. 
Metallurgical Experimentation, 

44, 62. 
Metallurgical Laboratory, 102- 
' 103. 

Metallurgy, 44, 60-63. 
Methods of Instruction, 11. 
Michigan Loan Scholarships, 

III. 
Microscopic Mineralogy, 86-87. 
Mineralogy, 48, 83-85. 
Mine Accounts, 47, 81. 
Mine Management, 47, 81. 
Mine Surveying and Mining, 47, 

79-80. 
Mine Ventilation, 47, 81. 
Mining Engineering, 47, 78-81. 



Mining, Mine Surveying and»^ 

47, 79-80. 
Mining Principles of, 47, 78-79. 

Norrie Scholarship, 109-110. 

Occupation of Graduates, 17-yj, 
Officers- of the College, 14-15. 
Ore Dressing, 47, 81-82. 
Ore Dressing Building, 103. 
Organization, 9. 

Palaeontology, Zoology and, 48, 
82-83. 

Petrography, 48, 86. 

Petrology, 48, 89. 

Physical and Chemical Geol- 
ogy, 49, Qi- 

Physical Geography, 38. 

Physical Laboratory, 100- 10 1. 

Physical Measurements, 43, 53. 

Physics, 42, 52. 

Plane Trigonometry, 42, 50-51. 

Present Location of Graduates, 
128. 

Principles of Geology, 48, 90. 

Principles of Mining, 47, 78-79. 

Prices and Scholarships, 107- 
III. 

Properties of Materials, 44, 65- 
66. 

Pumps and Pumping Machin- 
ery, 45» 67. 

Qualitative Analysis, 43, 58-59. 
Quantitative Analysis, 43, 59. 
Quantitative Analysis, Ad- 
vanced, 44, 59. 

Regulations, 112-113. 
Register of Students, 1 19-125. 

Science Hall, 99-101. 
Scholarships, 107-111. 
Shop Practice, 44, 63-65. 
Special Students, 40-41. 
Spherical Trigonometry, 42, 51. 
Stamp Mill, 103. 
Stratigraphical Geology, 48, 90. 
Students, Average age of, 127. 



Index, 
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Students, Register of, 1 19-125. 
Students, Summary of, 126-127. 
Surveying, 46, 73, 76, 
Surveying, Mine, 47, 79-80. 
Synthetic Chemistry, 44. 



Testing Materials of Engineer- 
ing, 46, 7&-71. 
Text-Books, 114, 118. 
Thesis, 93-94. 



Topographical Drawing, 46, 72- 

73. 
Trigonometry, Plane, 42, 50-51. 

Trigonometry, Spherical, 42, 51. 

Tuition, 104-106. 

Volumetric Analysis, 43, 59. 

Wright Scholarship, 108-109. 

Zoology and Palaeontology, 48, 
82-83. 



Explanation of Tables and Map. 



Table I shows the term or terms in which each subject is taught, 
its proportionate credit in tenths of a unit, the number of times each 
week that the student must appear in class room for recitation or 
lecture, and the total number of hours each week an average student 
is expected to put upon the subject. This total includes both labora- 
tory and study time with the classroom time. The time spent at the 
college includes both the recitation and laboratory hours. 

Tables II, III, IV, and V show the particular hours in each week 
at which the student taking a given subject meets the instructor in 
the classroom for recitation or lecture. Where a subject is given 
twice on the same day as, for example. Calculus, in Tables II, III 
and IV, different sections of the class recite at different hours. 

They do not show the laboratory hours which are arranged with 
the instructors havmg charge of the work. These may differ widely 
for different students. 

In choosing his subjects for any year the student must avoid 
conflicts,, that is, he must not choose two subjects which have a com- 
mon recitation or lecture period. 

No hour table is given for the practice courses of the summer 
term, the Practice Work in Mine Surveying and Mining, (R 3) nor 
the excursions to the mines, mills and field in the courses R i. 
(Principles of Mining), M 11 (Mechanical Engineering) and Y i 
(Principles of Geology). 

While pursuing any one of the Practice courses the student 
devotes to it his whole time. The . excursions in the other courses 
are arranged for while the courses are in progress. Therefore no 
hour tables are necessary. 

EXPLANATION OF MAP. 

To make clear the fact of the location of the College of Mines in 
the midst of active mining operations a map is shown. 

This map gives a detailed exhibit of the immediate vicinity of 
the college. Most of the active copper mines within the territory 
covered by this map are indicated on it. 
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